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BACKGROUND OF THE INVENTION 

The present invention is directed to new 7p-substituted-4-aza-5a-androstan-3-ones and related com- 
pounds and the use of such compounds as 5a-reductase inhibitors. 

5 

DESCRIPTION OF THE PRIOR ART 

The art reveals that certain undesirable physiological manifestations, such as acne vulgaris, seborrhea, 
female hirsutism, male pattern baldness and benign prostatic hypertrophy, are the result of hyperandrogeneic 

10 stimulation caused by an excessive accumulation of testosterone or similar androgenic hormones In the met- 
abolic system. Early attempts to provide a chemotherapeutic agent to counter the undesirable results of hy- 
perandrogenicity resulted in the discovery of several steroidal antiandrogens having undesirable hormonal ac- 
tivities of their own. The estrogens, for example, not only counteract the effect of the androgens but have a 
feminizing effect as well. Non-steroidal antiandrogens have also been developed, for example, 4 -nitro-3 -trl- 

15 fluoromethylisobutyranllide. See Nerl, et aL, Endo., Vol. 91, No. 2 (1972). However, these products, though 
devoid of hornnonal effects, are peripherally active, competing with the natural androgens for receptor sites, 
and hence have a tendency to feminize a male host or the male fetus of a female host 

It is now known In the art that the principal mediator of androgenic activity in some target organs is 5a'- 
dihydrotestosterone, and that it is formed locally in the target organ by the action of testosterone-5a-reductase. 

20 it is also known that Inhibitors of testosterone-5a-reductase will serve to prevent or lessen symptoms of hy- 
perandrogenic stimulation. 

A number of 4-aza steroid compounds are known in the art as 5a-reductase inhibitors. For example. See 
U.S. Patent Nos. 4,377.584, 4.220.775, 4,859.681, 4,760.071 and the articles J. Med. Chem. 27. p. 1690-1701 
(1 984) and J. Med. Chem. 29, 2998-2315 (1986) of Rasmusson, et aL, U.S. Patent 4.845.104 to Carlin, et al., 

25 and U.S. Patent 4,732.897 to Cainelli. et al. describe 4-aza-17p-substituted-5a-androstan-3>ones which are 
said to be useful in the treatment of DHT-related hyperandrogenic conditbns. 

However, despite the suggestion in the prior art that hyperandrogeneic diseases are the result of a single 
5a-reductase, there are reports regarding the presence of other 5a-reductase isozymes in both rats and hu- 
mans. For example, in human prostate, Bruchovsky, et al. (See J. Clin. Endocrinol. Metab. 67, 806-816, 1988) 

30 and Hudson (see J. Steroid Biochem. 26, p 349-353, 1987) found different 5a-reductase activities In the stromal 
and epithelial fractions. Additionally, Moore and Wilson described two distinct human reductases with peaks 
of activities at either pH 5.5 or pH 7-9. (See J. Biol. Chem. 251 , 19, p. 5895-5900. 1976.) 

Recently, Andersson and Russell isolated a cDNA which encodes a rat liver 5a-reductase (see J. Biol. 
Chem. 264 pp. 16249-55 (1989). They found a single mRNA which encodes both the liver and prostatic reduc- 

35 tases of rats. The sequence of this rat gene was later used to select a human prostatic cDNA encoding a 5a- 
reductase termed "5a-reductase 1". (See Proc. Natl. Acad. Scl. 87, p. 3640-3644, 1990.) 

More recently, a second, human prostatic reductase (5a-reductase 2) has been cloned with properties 
identified with the more abundant form found in crude human prostatic extracts. (See Nature, 354 . p. 159-161, 
1991.) 

40 Further, "Syndromes of Androgen Resistance" - The Biology of Reproduction. Vol. 46, p. 168-173 (1992) 

by Jean O. Wilson indicates that the 5a-reductase 1 enzyme may be associated with hair follicles. 

Thus, the art supports the existence of at least two genes for 5a-reductase and two distinct isozymes of 
5a-reductase in humans. Both forms are present in prostatic tissue although 5a-reductase 2 is the more abun- 
dant. The other isozyme, 5a-reductase 1, is believed to be more abundant In scalp tissue. 

45 In the treatment of hyperandrogenic disease conditions, e.g. benign prostatic hyperplasia (BPH) it would 

be desirable to have one drug entity which is active against both isozymes 1 and 2 in the prostate to substan- 
tially inhibit dihydrotesterone (DHT) production. Alternatively, it would be desirable to have a drug entity which 
is highly selective for inhibiting the scalp-associated enzyme 5a-reductase 1, for use in treating diseases of 
the skin and scalp, e.g. acne and alopecia. This latter drug could also be used in combination with PRO- 

50 SCARO® (finasteride) which is highly selective for the prostatic enzyme 5a-reductase 2 for combination ther- 
apy in the treatment of BPH. 

SUMMARY OF THE INVENTION 

55 The present invention discloses novel 7p-substituted-4-aza-5a-androstan-3-one compounds which are 

useful for inhibiting the 5a-reductase isozymes 1 and/or 2 and are particularly effective in selectively inhibiting 
the 5a-reductase 1 associated with the scalp and Indually inhibiting both isozymes 1 and 2 In the treatment 
of benign prostatic hyperplasia, acne, female hirsutism, male pattern baldness, androgenic alopecia, prostatitis, 

2 
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and the prevention and treatment of prostatic carcinoma. 

In accordance with the present invention there is provided novel 7p-substltuted-4-'aza-5a-androstan-3- 
one compounds of the formula: 

5 



10 




General Formula I 



wherein 

20 R is selected from hydrogen, methyl or ethyl; the dashed lines-a, b, e indicate double bonds which can be pres- 
ent, providing that if double bond b is present, then the 5a hydrogen. Ha, Is not present; 
Z can be: 

1) oxo, 

2) a-hydrogen and a p-substituent selected from C^-C4 alkyl. C2-C4 alkenyl. -CH2COOH, hydroxy, carboxy, 
25 COOC1-C4 alkyl esters; OCONR^R^, where R^ and R2 are independently H. C1-C4 alkyl. phenyl, benzyl, 

and where R^ and together with the nitrogen can form a 5-6 membered saturated heterocyclic ring, 
optionally with one other heteroatom; OC1-C4 alkyl, OCs-Cb cycloalkyl, -OCOCH3, halo, halo C1-C2 alkyl, 
or trlfluoromethyl, Cs-Cg cycloalkyl; 

3) = CH-R^ where R^ is H. C1-C4 alkyl; 
30 4) Spiro 




where R^ Is H, C1-C4 alkyl; and 
A can be: 
O 

40 lA) -C-Q, where Q is: 

(1) NR^R^t where R^ is independently hydrogen, methyl or ethyl; and R^ is a hydrocarbon radical, selected 
from substituted or unsubstituted straight or branched chain alkyl, cycloalkyl, or aralkyl of from 1-12 carbons 
or monocyclic aryl optionally containing 1 or more lower alkyl substituents of from 1-2 carbon atoms and/or 
1 or more halogen substituents, with the proviso that Z is not beta-methyl where R^ is Ci-Ca alkyl; 

45 (2) a hydrocarbon radical being: 

(a) a monovalent aliphatic radical selected from straight or branched chain alkyl, or cydoalkyi, of from 
1-12 carbons, which can be sut>stituted by one or more of C1-C2 alkyl or halo, excluding C1-C4 alkyl 
when Z is beta-methyl; 

(b) an aralkyl radical selected from benzyl or phenethyt; 

50 (c) a polycyclic aromatic radical which can be substituted with one or more of: -OH, organosilyl protected 

-OH, -OC1-C4 alkyl, 0^-04 alkyl, halo or nitro; 

(d) a monocyclic aromatic radical which can be substituted with one or more of: 

(i) -OH. -OC1-C4 alkyl, C1-C4 alkyl, -(CH2)mOH, -(CH2)n COOH, including organosilyl protected hy- 
droxy, where m is 1-4, n is 1-3, providing C1-C4 alkyl is only present when one of the above oxygen- 

55 containing radicals is present; 

(ii) -SH, -SCrC4 alkyl, -SOC1.C4 alkyl. -3020^-04 alkyl, .S02N(C,-C4-alkyl)2. -S02NH(Ci-C4alkyl), 
-(CH2)mSH. -S-(CH2)n-0-COCH3, where m is 1-4 n is 1-3, providing C1-C4 alkyl Is only present when 
one of the above sulfur containing radicals Is present; 

(ill) N(R3)2, which can be protected, where R^ is independently H or C1-C4 alkyl, where the monoaryl 

3 
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ring can also be further substituted with C1-C4 alkyi; and 

(iv) heterocyclic selected from 2-, 3-, or 4-pyridyl, 2-pyrrolyl, 2-furyl or thiophenyl; and 
(IIA), where: 
5 A Is -XR^. or -(CHRi)„-XR*; 

n is 1-10; 

X is -O- or -S(0)p-, 

wherein p Is zero, 1 or 2; and 
Ri can be the same or different when n Is greater than 1 and Is -H, aryl, or -Ci^alkyl unsubstituted or substituted 
10 with Ce-Cio aryl; 

R is -H, methyl or ethyl; 
R^ls 

1) hydrogen or-Ci.20 alkyi, unsubstituted or substituted with one or more of: 
a) -OH. 

IS b) halo. 

c) -Ci_e alkoxy, 

d) -Ci^ alkenyl, 

e) -CONR5RS. wherein Rs is independently 

l)-H. 

ii) -Ci^ alkyi unsubstituted of substituted with one or more of R^. aryl or heterocyclic, defined below, 
the aryl being unsubstituted or substituted with one or more of or R^. 

iii) aryl unsubstituted or substituted with one or more of R^ or R^, or 

Iv) heterocyclic, defined below, unsubstituted or substituted with one or more of R^ or R^. 

f) -COOR®. wherein R« Is 

i) -H. 

ii) 'Ci^ alkyi unsubstituted of substituted with one or more of R^ or aryl. the aryl being unsubstituted 
or substituted with one or more of R^ or R^ or 

iii) aryl. unsubstituted or substituted with one or more of or R® 

g) -S(0)p-R5, wherein p is defined above. 
^ h)-N(RB)2. 

I) aryl, unsubstituted or substituted with one or more of aryl, R^ or R^, 
j) heterocyclic, unsubstituted or substituted with one or more of R^ or R^, 
k) -C3_io cycloalkyi, unsubstituted or substituted with one or more of R^ or R®, or 
^ 1) -CONRS-CO-NHR8, wherein R® is -H, -C^^ alkyi, benzyl or cyclohexyl; or 

2) aryl, unsubstituted or substituted with one or more of aryl, R^ or R^, or 

3) heterocyde or -Cs-10 cycloalkyi, either of which is unsuk)stltuted or substituted with one or more of R^ 
or R9; 

R7|s 
40 1)-OH. 

2) -Ci^ alkoxy, 

3) -CN. 

4) -COOR« 

5) -Ci^alkyl-COOR6 
45 6) -NO2, or 

7) halo; and 

8) amino, mono C1-C4 alkylamino, dl alkylamino; 
RSis 

1) -Ci^ alkyt, unsubstituted or substituted with one or more of aryl or 
so Zyco-A, -Ci_8 alkyl*CO-A, -NHCO-A, or -S(0)p-A, wherein p is defined above and A is 

a) -H, 

b) alkyi. unsubstituted or substituted with one or more of 

i) -R7, or 

ii) aryl, unsubstituted or substituted with one or more of R^ or 
^ c) aryl. unsubstituted or substituted with one or more of R^ 

3) -NHCO-heterocydic. 

4) -N(R^<>)2 or -CON(Rio)2 wherein R^o Is independently -H. heterocyclic, or -A, 

5) -NHCX)-(CH2)q-CO-Q, wherein q Is 1-4, and Q is .N(R^o)2 or-ORW; 

4 
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(IIIA). where: 
A is 



O 

(CHRl)n-X.C«R4: 

io W can be the same or different when n is greater than 1 and is -H, aryi, or-Ci_3alkyl unsubstituted or substituted 

with aryl; 

R is -H. methyl or ethyl; 
n is zero through 10; 
X is -O- or -S-; and 

IS is 

1) hydrogen or-Ci_2o all<yl, unsubstituted or substituted with one or more of: 

a) -OH, 

b) halo, 

c) -Ci_e alkoxy, 
^0 d) -Ci_6 alkenyl, 

e) -CONR^R^, wherein R^ is independently 

i) -H, 

ii) -Ci^ alkyi unsubstituted or substituted with one or more of R^, aryl or heterocycle, the aryl being 
unsubstituted or substituted with one or more of R^ or R^ 

iii) aryl unsubstituted or substituted with one or more of R^^ or R®, or 

iv) heterocyclic, unsubstituted or substituted with one or more of R^ or R^, 

f) -COOR6, wherein R« is 

i) -H, 

il) -Ct_8 alkyI unsubstituted or substituted with one or more of R'' or aryl, the aryl being unsubstituted 

or substituted with one or more of R^ or R^, or 

iii) aryl, unsubstituted or substituted with one or more of R^ or R®, 

g) -S(0)p-R5, wherein p is zero, 1 or 2; 

h) -N(R5)2, 

^ i) aryl, unsubstituted or substituted with one or more of aryl, R^ or R®, 

j) heterocycle, unsubstituted or substituted with one or more of R^ or R®, 

k) cydoalkyi, such as cyclohexyt, norbomyl, or adamantyl, unsubstituted or substituted with one 
or more of R^ or R®, or 
1) -CONRS-CO-NHR8 wherein R® is -H, -Ci^ alkyI, benzyl or cyclohexyl, 
^ 2) aryl, unsubstituted or substituted with one or more of aryl, R^ or R^, 

3) heterocycle or -C3.10 cydoalkyi, either of which is unsubstituted or substituted with one or more of R^ 
orR^ 

4) -NR6R6 or 

5) -OR6; 

45 

1) -OH, 

2) -C^^ alkoxy, 

3) -CN. 

4) -COOR« 

so 5) -Ci^alky|.COORe 

6) -NO2, or 

7) halo; and 

8) amino, mono Ci-C4 alkyiamino, di C1-C4 alkylamino; 
R»is 

55 1) alkyI, unsubstituted or substituted with one or more of aryl or R^, 

2) -CO-A, -Ci^ alkyl-CO-A, -NHCO-A, or-S(0)p-A, wherein p is defined above and A is 

a) -H. 

b) -Ct_s alkyI, unsubstituted or substituted with one or more of 

5 
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i) -R^ or 

il) aryl, unsubstituted or substituted with one or more of R^, or 
c) aryl, unsubstituted or substituted with one or more of R^, 
5 3) -NHCO-heterocyde, 

4) -N(R''<>)2 or -CON(Rio)2 wherein R^° is independently, heterocycle or -A, 

5) -NHCO-(CH2)q-CO-Q. wherein q is 1-4. and Q is •N(R^o)2 or-ORi<>; 
with the provisos that when Z is beta-methyl, the following are excluded: 

when n is 1-12, R^ Is -H at each occurrence, X is -0-, and R^ is -Ci_6alkyl, R^ is not substituted with an unsub- 
10 stituted phenyl ring; 

when n is 1-12, R^ is -H at each occurrence, and X Is -O, R^ is not unsubstituted C5_iocycloalkyl, unsubstituted 
phenyl, amino, -Ci^lkyt substituted amino, or -Ci^alkoxy; and 
when n is zero, R^ is not -CH3; and 



IS 



20 



25 



35 



45 



SO 



55 



(IVA), where A Is: 



(a) 



f 



Y 



30 (b) N 



except when Z is beta methyl equals H, the 5aH is present, W equals C(0), and cannot be Ci_i2 ali<yl> 



(c) 



R;^(CH)xri-W-R^; 



wherein 
R2is: 

H, methyl or ethyl; 

R3is: 

H. 

mono C1-C4 alkylaminoaryl, 
di C1-C4 alkylaminoaryl, 
Ci_2o alkyi, 
C6-C14 aryl. 

heteroaryl. as defined below, 
Ce-Cu arylCi_2oalkyl, 
heteroarylCt_2oaIkyl. 
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Ct.2oaIkylthioCi_2oalkyl, 

Ci_2oalkylsulfinytCi^2oail<ylt 

Ci_2oalkylsulfonylCi_2oaIkyl. 

Ci_2oalkyloxycarbonylCi_2oa!kyl, 

carboxylCi.2oaikyl . 

Ci_2o alkylcarbonylCi_2oalkyl, 

Ca_2ocycloalkyl, v 

C3.2dCycloalkylCi_2oalkyl, 

C6-CuaryICi_2oalkyloxycart)onylCi_2oalkyl, 

heteroary ICi_2oalkyloxycarbonylC i„2oal kyl , 

haloCi_2oalkyl, 

hydroxyl Ci_2oalkyt , 



Cg-Cu arylCi_2oalkyloxyCi_2oalkyl, 

Ci_2oalkyloxyCi_2oalkyl, 

ar yl car bo nyl ar yi C i ^20^1 kyl , 

diarylCi_2oalkyl, 

triarylCi_2oatkyl, 

C2.20 alkenyl, 

C2.2oalkenylCi_2oalkyi, 

heteroary IC2_2oa^ kenyl , 

arytC2-2oalkenyl, 

C2-2oalkyl nylCi-2oaikyl f 
arylC2_2oalkynylCi_2oalkyl, or 
heteroar ylC2_2oal ky nylCi -2oalkyl ; 



Ci_2o alkyl. 
Ce-Cu aryl or 
heteroaryl; 

can be the same or different when X is greater than 1 and is: 



IS 



thiosulfatoCi.2oalky1, 



R^is: 



30 



H, 



35 



H. or 

C1.20 a'kyi; 



Wis: 



40 



o 

- C or 



45 



O 

o 



so 



X is an integer from 1-25; 
(VA), where: 
A is: 



55 
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(a) 



'T 



I II 

N-C-X — Rg 



10 



IS 



20 



(b) 



N 



Y R® 
c— X-R3 



25 



except when Z is beta methyl. equals H. Y equals O. X equals N and the 5aH Is present, R« and R3 can not 
be independently selected from H, Ci_8 alkyl. C3_e cydoalkyl, phenyl and R^ and R* cannot be taken together 
with the adjacent N to form a 5-6 membered ring comprising up to one other heteroatom selected from O or 
N.or 



30 



35 



(c) 




o5 R2 Y 

I I II 

(CH)x— N-C-X— R3 



wherein 
R2is: 

H, or 

40 Ci_2o alkyl; 

R^is: 

H, 

amino, 

mono Ct-C4 alkylamino, 
^ dl C1-C4 alkylamino, 

mono C1-C4 alkylaminoaryl, 

dl C1-C4 alkylaminoaryl, 

C1-20 alkyl. 

Ce-Ci4aryl, 
^ heteroaryl, 

Ce-Cu arylCo-2oalkyl, 

C3-20 cydoalkyl, 

C^2o cycloalkylCi.2oalkyl, 
^ heteroarylCi_2oalkyl. 

C2.2oaIkenyiCi.2oalkyl, 

haloCt.2oalkyl, 

Ct_2oalkyloxycarbonyl, 

Ci-2oalkyl, 

8 
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Ci_2o alkyloxyCi_2oalM. 
carboxyCi_2oalkyl . 
C6-Ci4arylcarbonyiarylCi_2oa]kyt, 
Ci_2o alkylcarbonylCi.2oalkyl, 
C6-Ci4arylCi_2oaIkyloxycarbonylCi_2oalkyI. 
heteroarylCi_2oaikyloxycarbonylCi.2oalkyt, 

hydroxylCi.2oalM> 

halohydroxylCi_2oalkyl. 

arylCi_2DalkyloxyCi_2oaIkyl, 

heteroarylCi.2dalkyloxyCi^oalkyl, 

diarylCt_2oalkyl, 

triarylCi_2oatM« 

C2-20 alkenyl, 

C2-20 alkenylCi_2oaikyl, 

C2_2oalkynylCi_2oalkyl, 

arylC2.2oalkynylCi.2oalkyl, 

heteroary!C2_2oal ky nyl Ci _2oalkyl , 

Ci_2o alkylthioCi>2oa'kyl. 
Ci_2o alkylsulfonylCi_2oalkyl, or 
C1.20 alkylsulf inylCi_2oalkyl; 

R^is: 

H, 

C1-20 alkyl. 
heteroaryl, or 
Ce-Cu aryl; 

can be the same or different when X is greater than 1 and is: 
H, 

Ci-20 alkyi, 
heteroaryl, or 
Ce-Cu aryl; 

R6 is present when X equals N and is independently 
H. 

or C1-C20 alkyI and can be taken together with R^ and the N to which they are attached to form a het- 
eroaryl ring system; as defined below, and 
(VIA), where: 
A is 

(a) 

O 

I 

D Is R^ or OR\ 
where R^ is: CrCioalkyI, 
C3-Ci2cycloalkyl, 
Ce-ioaryl, or 

C7-C11 aralkyi with the proviso that when D is R^ and Z is beta-methyl, the value of C^-Cto alkyi is excluded; 

and 

(b) 

o 

-C-OC1-C12 



9 
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alkyl, providing Z is not methyl; 
(VI lA), where A is of the formula: 



Alk 



R2 



e 




10 



IS 



20 



25 



30 



35 



40 



45 



50 



wherein: 

Alk Is Ci'C4 straight or branched chain alkyl oralkenyi; dashed lines e and f each can independently represent 
a double bond when present, with the proviso that double t)onds formed by e and f are not both present con- 
currently; and 
R2is 

(a) Ce'Cio aryt, or 5-6 membered heteroaryi radical which can contain 1-4 nitrogen atoms, one oxygen or 
sulfiir atoms or combinations thereof with 1-2 nitrogen atoms; 

(b) CORi, where is CgrCfo aryl, substituted Cq-C-io 3ryl, and heteroar^; 

(c) CONHR2, where R2 is substituted phenyl, heteroaryi, substituted heteroaryi, or C7 to C12 cycloalkyi; 

(d) CO2R3, where R3 is Ci-Cis linear or branched alkyl, Ce-C^o aryl, substituted Ce-Cio aryl, or C7-C12 cy- 
cloalkyi; providing that in (b), (c) or (d), Alk is only alkenyl; 

(VIIIA), where A is of the structure: 



R20 is H, methyl; 
n is 0-10 

R^ is selected from: 

(a) -CORS where R^ is phenyl or substituted phenyl; 

(b) -CONHR2, where R2 is substituted phenyl, heteroaryi, substituted heteroaryi; 

(c) -COOR^ where R^ is phenyl, substituted phenyl, heteroaryi, substituted heteroaryi; wherein said het- 
eroaryi radical is a 5-6 membered ring which can contain 1-4 nitrogen atoms, one oxygen or sulfur atom« 
or combinations thereof with 1-2 nitrogen atoms, and wherein phenyl and heteroaryi can be substituted; 
wherein the above aryl or heteroaryi radicals can also be fused with a benzo or another heteroraryl ring 
and can further be substituted with one or nfK>re substltutents; and stereoisomers and pharmaceutically 
acceptable salts and esters thereof. 

Also disclosed are processes for their preparation, pharmaceutical formulattons comprising the novel com- 
pounds as active ingredients and methods of inhibiting prostatic and scalp 5a-reductases in diseases which 
occur under hyperandrogenic conditions, e.g. benign prostatic hyperplasia, with the novel compounds and their 
pharmaceutical formulatfons. 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

The description of the novel 7-substituted compounds disclosed and encompassed by this invention Is con- 
veniently discussed in terms of the 17-A substituent categories lA-VIIIA. It is to be noted that there may be 
some duplication of symfc)ols of radicals which have slightly different meanings, e.g., where A is lA, the R^ radical 
represents H. methyl or ethyl; however, where A is IVA, R^ represents a long list of possible radicals. However, 
within a given 17-A substituent category, the nomenclature is consistent. Therefore, the discussion of the syn- 
thesis, properties and description of the compounds herein must first refer to the specific 17-A structure lA- 
VIIIA being discussed. 

The following is a detailed description of the 7-position radical Z as used herein. 

By the term "0^-04 alkyl" as used herein, is meant to include: e.g. methyl, ethyl, propyl, isopropyl, n-butyl, 
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sec-butyl, isobutyl and t-butyl. 

By the term "C2-C4 alkenyl" as used herein is meant to include: vinyl, allyl, 1-propen-1-yl, 1-propen-2-yl, 
1-buten-1-yt, 1-buten-2-yl, and the like. 
5 By the term "C^-Ce cycloalkyt" as used herein is meant to Include: cyclopropyl, cyclobutyl, cydopentyl, cy- 

clohexyl. 

By the term "halo" as used herein is meant to Include: fluoro, chloro, bromo, lode. 

By the term "001-04 alkyi" as used herein is meant to include: methoxy. ethoxy, propoxy, isopropoxy, n- 
butoxy, isobutoxy, sec-butoxy, t-butoxy. 
10 By the term "OCs-Ce cycloalkyf" as used herein is meant to Include: cydopropyloxy, cydobutyloxy, cydo- 

pentyloxy, cyclohexyloxy. 

Representative examples of Z are where a-substituent (dashed lines) is hydrogen and the beta substltuent 
(wedge) is e.g. methyl, ethyl, propyl, allyl, cart>oxymethyl, hydroxy, methoxy. ethoxy, cyclopropyloxy, cydo- 
pentytoxy, acetoxy, fluoro, chloro, bromo, trifluoromethyl, trichloromethyl, fluoromethyl, chloromethyl, car- 
ts boxy, N,N-dimethytcarbamoyl, hydroxymethyl, methoxymethyl, and the like. 

Representative examples where Z is an alkenyi substltuent, =CH-R', indudes, e.g. =CH2, =CH-CH3, =CH- 
OH2OH3, and the like. 

Representative examples where RS R^ and the N can form a heterocyclic ring include: N-morpholinyl, N- 
(4-methyl)piperazinyl, N-piperidinyl, and the like. 
20 Representative examples where Z is the spiro substltuent: 



25 



30 



35 




40 Stereoisomers thereof and the like. 

Unless otherwise Indicated the 17-position substltuent Is assumed to be in the beta configuration. 
Representative compounds included In the Invention wherein all of the 7- and 17-substituents are In the 
beta configuration are: 

4.7p-Dimethyl-4-aza-Androst-5-en-3-one-17p«ol, t-butytdimethylsilyl ether, 
45 4 ,7p-Dlmethyl-4-aza-Androst-5-en-3-one-17p-ol, 

4,7p-Dimethyl-4-aza-androstan-3-one-17p-ol, 
17p-Pivaloyloxy-4,7p-Dlmethyl-4-Aza-Androstan-3-one, 
17p-(t-Butylaminocarbonyloxy)-4,7p-dimethyl-5a-4-Aza-Androstan-3-one, 
17p-Methoxycarbonyl-4-methyl-4-aza-androst-5-en-3,7-dione, 
so 17p-t-Butylcarbonylamino^,7p-dlmethyl-4-aza-5a-androstane-3-one, 
1 7p-Amlno-4,7p -dlmethyl-4-aza-5a-androstan-3-one, 

17p-(1-Adamantyloxy)carbonylamlno-4,7p-dlmethyI-4-aza- 5a-androstane-3-one, 
17p-pen2oylamino-4,7p-dimethyl-4-aza-5a-androstane-3-one, 
17-Oximino-4,7p-Dimethyl-4-aza-5a-androstan-3-one, 
55 7p-Acetoxy-1 7p-carbomethoxy-4-methyl-4-aza-5a-androstan- 3-one, 

17p-(1-adamantyl)carbonylamino-4,7p-dimethyl-4-aza-5a-androstane-3-one, 
4,7p-dlmet hyl-4-aza-5a-andrastarH3, 1 7-dione, 

17p(N.N-diisopropyl)carboxamido-4-methyl-4-aza-5a-androstan-3,7-dione 
17p- Be nzylcarbonylamino-4,7p-dimethyl-4-aza-5a-androstan- 3-one. 

11 
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The first group of preferred compounds of this invention can be made by procedures outlined In the fol- 
lowing Rowsheets: 



GENERAL FUPawsHtmri 



10 



15 



AcO' 



I L 



u 



\ 



Cr(CO)6/t-BuOOH 
CH3CN/A /reflux 



20 



25 



AcO 




Alk Mg CI 

THF/24h 
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35 



HO 




AKOiPOg/CgHioO/ 
Toluene/<^ /reflux 
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45 



I I I 
IV 



O 

Alk 



Li/THF/NH3/Toluene/-78° 
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GENERAL FLOWSHEET I fCONTD) 
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GENERAL Fl OWRHEET I (CONT'D) 




X 




XI 



7-Beta Alkyl-1 7-A Series 

45 The compounds of the instant invention comprising Z as a 7p alkyi group, e.g. methyl, ethyl. Isopropyl, 

where A is defined above, can be prepared by the procedure outlined in The General Flowsheet. 

As seen in the Flowsheet, the 3-acetoxy-androst-5-en-17-A I Is oxidized to the corresponding 5-en-7-one 
II by treatment with hydrogen t-butyl peroxide and chromium hexacarbonyl in e.g. acetonitrile, at reflux. The 
alkyI group, designated AIR, e.g. methyl, can be introduced at this point by a Grignard reaction using 

so e.g., alky! magnesium chloride in e.g., anhydrous THF at 0-10'*C to produce the 7-alkyI-7-hydroxy adduct III. 
This Is then oxidized with e.g. aluminum Isopropoxlde and cydohexanone (Oppenauer oxidation conditions) 
in refluxing toluene solvent to produce the 7-alkyl-4,6-dlen-3-one IV. This In turn is reduced via a e.g., metal- 
ammonia reduction, using e.g., lithium, liquid ammonia, THF and toluene at -78*'C to selectively yield the 7- 
beta-aIkyl-5-en-3>one V. In the next step the delta-5 double bond Is isomerized to the 4-ene by use of DBU 

55 (1.8-diazabicyclo[5.4.0]undeo-7-ene) in, e.g. refluxing tetrahydrofuran (THF) to produce the 7-alkyl 4-en-3- 
one, yu The A Ring is next cleaved by treatment with e.g. potassium permanganate, sodium periodate In t- 
butyl alcohol at 80''C to produce the corresponding seco-acid VM. Treatment of the seco-acid with an appro- 
priate amine e.g., methylamine hydrochloride and sodium acetate in ethylene glycol at 180*^0, yields e.g., the 
4-methyl-4-aza-androst-5-en-3-one Vlll. This in turn is selectively reduced with e.g., Pt02, to remove the 5- 

14 
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double bond to produce the 5a-hydrogen compound |X. The seco-acid Vll can be similarly treated with anv 
monia to produce the corresponding N-H compound, X, which can then be analogously treated with Pt02 to 
produce the corresponding 5a-4N-H compound XI. 
5 Throughout this series of reactions, the 17-A group should be inert to the individual reaction conditions 

and can be practiced with all of the herein disclosed 17-Aside chains. There is now presented a sub-series 
of flowsheets denoted letter A through letter I. 




4 
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Fl nWRHFFT A ( CONT'D^ 
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FLOWSHEET B 

5 




50 CH3 

14 

55 7-Beta Alkyt-1 7-Oxy-Androstanes 

The oompounds of the instant invention where A is hydroxy or derivatived hydroxy and Z is an 7p alkyi 
group, e.g. methyl, ethyl, propyl, isopropyt, ally!, can be prepared by the procedure outlined in Flowsheets A 
and B. 

18 
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As seen in Flowsheet A, the 3-acetoxy-androst-5-en-17-one X is reacted with sodium borohydiide in a suit- 
able solvent, e.g. ethanol, at -ICC to stereospecifically reduce the 17-ketone to the 17p-ol 2. The 17-hydroxy 
group Is protected with the TBS group (t-butyldimethyl-silyl) by reacting TBS chloride with 2 in a suitable sol- 

5 vent, e.g. DMF in the presence of the proton acceptor, e.g. imidazole, at room temperature, to form 3. 

Following the hydroxy protection, this compound is oxidized In the seven position to the corresponding 5- 
en-7-one 4 by treatment of 3 with hydrogen t-butyl peroxide and chromium hexacarbonyl In e.g. acetonltrile, 
at reflux. The alkyi group, e.g. methyl, can be Introduced at this point by a Grignard reaction using e.g., methyl 
magnesium chloride in anhydrous THF at 0-1 C'C to produce the 7-methyl-7-hydroxy adduct 5. This Grignard 

10 product is then oxidized with aluminum Isopropoxide and cydohexanone (Oppenauer oxidation conditions) in 
ref luxing toluene solvent to produce the 7-methyI-4,6-dien-3-one 6. This in turn Is reduced via a metal-ammo- 
nia reduction using lithium in liquid ammonia, THF and toluene at-78°C to selectively yield the 7- beta-met hyl- 
5-en-3-one 7. In the next step the 5-double bond is isomerized to the 4-ene by use of DBU (1,8-djazabicy- 
clo[5.4.0]undec-7-ene) In refluxing tetrahydrofuran (THF) to produce the 4-en-3-on6, 8. The A Ring is next 

IS cleaved by treatment with potassium permanganate, sodium periodate in t-butyl alcohol at 80**C to produce 
the corresponding seco-acid 9. Treatment of the seco-acid 9 with an appropriate amine e.g., methylamine hy- 
drochloride and sodium acetate in ethylene glycol at 1 80°C, yields the 4-aza-androst-5-en-3-one 10. The TBS 
protecting group is then removed e.g., by aqueous HF In acetonitrlle at O^C, to yield the 17-p alcohol 11,. This 
in turn is selectively reduced to remove the 5-double bond to produce the 5a-hydrogen compound 12. At this 

20 point, the 17p hydroxy group can be derivatized with a variety of reagents. For example, it can be esterifled 
with an acid moiety, e.g. t-butyl acid chloride in a solvent, e.g., pyridine, to produce the t-pentanoic acid ester 
13. 

Further, 12 can be reacted with an isocyanate, e.g. t-butyl-isocyanate in a solvent and in the presence of 
DBU to yield the urethane ester 14. 
25 Similarlly, other acylating agents obvious to one skilled in the art can be used to derivatize the 17-beta- 

ol grouping. 

Carrying out the above series of reactions but using, e.g. ethyl magnesium chloride as the Grignard re- 
agent, leads to the corresponding 7-beta ethyl analogs. 

30 
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7-Carboxymethyt-17-QTBS Series 

50 

The 7-carboxy substituent is formed through the corresponding 7-aIlyl group. As seen fn Flowsheet C, acet- 
ate 4 is reacted with ally! Grignard reagent to form the adduct 15 which Is oxidized to the dienone 16 by Op- 
penauer oxidation conditions. Metal-ammonia reduction affords the 5-ene analog 17, followed by DBU-cata- 
lyzed double bond Isomerizatlon to 18. This in turn is oxidized in a l^ey step with potassium permanganate, 
55 sodium periodate in t-butanol to form the 7-carboxy methyl seco-add 19. Treatment with amines, e.g. ammo- 
nium salts, forms the 4-aza derivative, 20 which is then reduced to the 5-alpha 21,. Use of methylamine in place 
of ammonia yields the corresponding 4-methyl analogs of 20 and 21 . 



21 
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7-Propyl-17-OTBS Series 

The 7-propyi analogs are made as Illustrated in Flowsheet D starting with the 7-allyl-4-en-3-one 18, which 
Is reduced by Wilkinson's catalyst to the propyl derivative 22, oxidized to the seco-acid 23, then condensed 
with amines, e.g. methylamlne, to form the 4-methyl analog 24 and then reduced to the 5-alpha 25. Corre- 
sponding treatment with ammonia is shown in Rowsheet E shows the corresponding unsubstituted 4-aza 26 
and 5-alpha 27 analogs. 
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7'Beta Acetoxy 1 7«carboxyester Series 

The 7-beta acetoxy series is prepared as illustrated in Flowsheets F and G by the oxidation of starting ester 
28 to the 5-en- 7-one 29 by the chromiumhexacarbonylA-butylhydroperoxideZ-acetonitrile procedure described 
above. Platinum catalyzed hydrogenation of 29 yields two products, the fully reduced 7-H compound 31,, and 
7-beta hydroxy compound 32. Acylation of 32 with acetic anhydride yields the 7-beta acetoxy compound 33. 
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FUQWSHSET I (CONT'D) 




7-Beta Methyl-17-Aza Series 

35 

This series can be prepared as illustrated in Rowsheet I starting with the 7-beta methyl-4-N-methyl-17- 
ol 12. This is oxidized to the 17-keto compound 37, by the use of tetrapropylammonium perruthenate (TRAP) 
and N-methylmorphiline-N-oxide (NMO) at room temperature. This is reacted In turn with hydroxylamine in 
ethanol, pyridine at lOO'^C toform theoxime 38, which is catalytically hydrogenated with platinum oxide in etha- 
40 nol/acetic acid at room temperature to form the 17-ami'no 39. 

The amine 39 can be reacted with a variety of acyiating agents. Reaction with pivaloyi chioride in methy- 
lene chloride, pyridine, 4-dimethylamino pyridine (DMAP), yields 40, the "reverse finasteride"; reaction with 
1-adamantane carbonyl chloride yields the 1-ADM 41; and reaction with benzyl chloride yields the benzoyl der- 
ivative 42. 

45 Reaction of the amine 39 with different chlorofor mates yields the corresponding urethanes. Reaction of 

39 with 1-adamantyl f luoroformate in DMAP, pyridine and methylene chloride yields the urethane 43; reaction 
with e.g. benzyl chloroformate correspondingly yields 44. 

Other acyiating agents and chtoroformates known in the art can be used to produce the corresponding 
acyl and urethane compounds. 
50 The above 7-substituents can be introduced Into all of the compounds defined for the 17-A group herein 

by appropriate analogous procedures. 

Accordingly, the present Invention is particularly concerned with providing a method of treating the hy- 
perandrogenic conditions of androgenic alopecia, acne vulgaris, seborrhea, and female hirsutism, benign pro- 
static hyperplasia, prostatitis, the prevention and/or treatment of prostatic carcinoma, by oral, topical, or par- 
55 enteral administration, of the novel compounds of the present invention. 

The following examples are Qlustrative of representative preferred embodiments of this invention and 
should not be construed to be limits on the scope or spirit of the Instant invention. 
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EXAMPLES FOR THE CASE WHEN SUBSTITUENT "A" OF GENERAL FORMULA T IS AS DEFINED IN 
GROUP "VKA)" 

5 EXAMPLE 1 

Synthesis of S-Acetoxy-Androst-S-en-iy-ol (2) 

To a solution of 100 mg. (0.303 mmol) of 3-acetoxy-androst-5-en-17-one, i, in 3 ml EtOH at -10**C, was 
10 added 22.9 mg (0.606 mmol) of sodium borohydride with stirring. After the reaction mixture was stirred for one 
and 1/2 hours, the mixture was diluted with 10 mi water, the ethanol solvent removed under vacuum, and the 
residue extracted with ethyl acetate. The organic layer was washed with aqueous Na2C03, brine, dried over 
sodium sulfate and concentrated to leave a residue of crude title compound 2. Proton NMR confirmed the as- 
signed structure. 

15 

EXAMPLE 2 

Synthesis of 3-Acetoxy-Androst-5-en-17-ol, 17-t-butyl-dimethylsllyi ether (3) 

20 To a soiution of the androstan-17-o!, 2. from Example 1, being 4.5 g (13.55 mmol) in 50 ml. dimethylfor- 

mamide at 23''C was added 2.76 g (40-65 mmol) Imidazole followed by 3.063 g (20.32 mmol) of t-butyldime- 
thylsilyl chloride. The reaction mixture was stirred and a solid began to precipitate. Twenty additional mi of DMF 
were added was and the mixture further stirred overnight The mixture was poured into 1 liter water, the solid 
filtered and washed with water. The solid was dissolved in ethylacetate, the organic layer washed with brine 

25 and dried over sodium sulfate, concentrated to yield the sityt protected 1 7-ol title compound 3. The proton NMR 
confirmed the assigned structure. 

EXAMPLE 3 

30 Synthesis of 3-Acetoxy-Androst-5-ene-7-one-17p-ol, 17-t-butyldimethylsilyl ether (4) 

To a solution of the TBMS protected 1 7-oi 3 from Example 2, being 5.6 g (1 2.55 mmol) in 1 00 ml acetonitrile 
at 23°C was added 90% t-butyl hydrogen peroxide, 3.958g (43.92 mol). and 138 mg chromium hexacarbonyl. 
After refluxing the mixture under nitrogen for 24 hours, the reaction mixture was poured into one liter water, 
35 solid was filtered, the residue washed with 500 ml water and the residue dissolved in 350 ml methylene chlor- 
ide. The organic layer was washed with brine, dried over sodium sulfate and concentrated to yield crude ma- 
terial. Thin layer chromatography (3:1 hexane/ethyl acetate on silica gel) showed the presence of starting ma- 
terial. The solid was purified by column chromatography over silica gel by elution with 7% ethyl acetate/hexane 
to yield the title compound 4. Proton NMR confirmed the assigned structure. 

40 

EXAMPLE 4 

Synthesis of 3,7-Dihydroxy-7-methyl-Androst-5-en-17P-ol, 17-TBMS ether (5) 

45 To a solution of the product 4 from Example 3, being 440 mg. (0.956 mmol) in dry tetrahydrofuran at O^'C 

was added dropwise methyl magnesium chloride over 5-10 minutes. The reaction mixture was then allowed 
to stir at room temperature for 24 hours, then poured into saturated aqueous ammonium chloride. The THF 
solvent was removed under vacuum and the aqueous phase extracted with ethyl acetate. The organic layer 
was washed with brine, dried, concentrated to yield crude product Proton NMR confirmed the assigned struc- 

50 ture of the title compound 5 which was used In the next step without further purification. 

EXAMPLES 

Synthesis of 7-methyl-Androst-4,6-dien'3-one-17p-ol, 17-t-butyldimethylsilyl ether (6) 

55 

The above Grignard product 5, 3.5g. (7.142 mmol) was dissolved in 50 ml toluene/50 ml. cyciohexanone 
and 20 ml of solvent distilled off under vacuum. To this was added 4.54 g. aluminum Isopropoxtde and the re- 
action mixture refluxed overnight for 15 hours. The mixture was cooled, diluted with ethyl acetate, washed with 
sodium potassium tartarate, brine, and the organic layer was concentrated under vacuum and the residue 

29 
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steam distilled. The residue was extracted with ethyl acetate, washed with brine, dried and purified by column 
chromatography on silica gel. eluting with 5% EtOAc/hexane to yield the title compound 6. 



5 EXAMPLE 6 



Synthesis of 7p-Methyl-Androst-5-en-3-one-17p-ol, t-Butyldimethylsilyl ether, (7) 

To a solution of 370 mg of 6, from Example 5, in 5.5 ml ammonia, 1 ml THF, 1 ml. toluene, was added 50 
10 mg. of metallic lithium in small pieces. After stirring the blue solution for2 hours, a solution of 1 ,2-dibromethane 
in 2 ml THF was added. After stirring the solution at -78^C for 10 minutes, 250 mg of ammonium chloride was 
added and the mbcture stirred for 10 minutes. The excess ammonia was removed by evaporation under a ni- 
trogen steam. The reaction mixture was diluted with brine, extracted with ethyl acetate. The organic layer was 
washed with brine, dried and concentrated to yield crude material 7 which was used as such In Example 7. 

IS 

EXAMPLE 7 

Synthesis of 7p-Methyl-Androst-4-en-3-on-17P-ol, t-Butyldimethylsilyl ether, (8) 

20 To a solution of 7, from Example 6, being 432 mg in 4 ml THF was added 150 microliters DBU (1,8-diaza- 

bicydo[5.4,0] undec-7-ene under nitrogen with stirring. The mixture was refluxed for 1.5 hours, then cooled, 
diluted with NH4CI solution. The solvent THF was removed under vacuum and the residue extracted with ethyl 
acetate. The organic layer was washed with brine, dried and concentrated under reduced pressure to yield 
crude material. The titled product 8 was purified by chromatography on silica gel using 10% EtOAc/ hexane 

25 as eluant 



EXAMPLES 



Synthesis of 17&-(t-butyldimethyisilyloxy)-7p-methyl-5-oxo-A-nor-3,5-secoandrDstan-3-oic acid, (9) 

30 

To a solution of 884 mg of 8 in 1 5 ml. t-butyl alcohol at 80^C was added 248 mg sodium carbonate in 1 .5 
ml water followed by a dropwise addition over 15-20 minutes of a mixture of 2.273 g sodium periodate with 
16.8 mg potassium permanganate in 8 ml. water. The reaction mixture was heated at SO^'C for 2 hours, cooled, 
filtered, the residue washed with water, and then the extract L*concentrated under vaccum. The extract was 

35 acidified with aqueous HCI, extracted with ethyl acetate and the organic layer washed with aqueous NaHSOa, 
brine, dried and concentrated to yield crude 9. The proton NMR confirmed the assigned structure. 

Following are descriptions and methods of synthesis of the other various 1 7-A radical compounds of struc* 
tures lA-VIIIA, in this invention which can be used as starting materials to which the methods described herein 
can be applied to introduce the 16-substituent to yield the corresponding 16-substituted 17-Aand 7,16-disub- 

40 stituted 1 7-A derivatives. 



EXAMPLES FOR THE CASE WHEN SUBSTITUENT "A" OF GENERAL FORMULA "1" IS AS DEFINED IN 
GROUP "1(A)(1)" 

45 A preferred embodiment of the compound of general formula I is where A is structure IA(1) is represented 

by the general structural formula II: 



50 
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o 

C-NHR2 




wherein 

Ri is hydrogen, methyl orethyi, and 

is branched chain alkyi cycloalkyi, aralkyl of from 4-12 carbons, phenyl, optionally substituted by nr^thyl, 
chloro orfluoro, substituted or unsubstltuted 1-, 2-adamantyl, 1-, 2-adamantylmethyl, 1-, 2- or 7-norbomanyl, 
1-, 2- or 7-norbornanymethyl. 

Representative compounds to which the 16-substituent may be Introduced Include the following: 

17p-(N-tert-amytcarbarnoyl-4-aza-5a-androst-1-en-3-one, 

17p-(N-tert-hexylcarbamoyl)-4-aza-5a-androst-1-en-3-one. 

17p-(N-tert-butylcarbamoyl)-4-a2a-4-methyl-5a-androst-1-en-3-one, 

17p-(N-isobutylcarbamoyl)-4-aza-5a-androst-1-en-3-one, 

17p-(N-tert-octylcarbamoyl)-4-aza-5a-androst-1-en-3-one. 

17P-(N-octylcarbamoyl)-4-aza-5a-androst-1-en-3-one, 

1 7p-(N-t-butylcarbamoyl)-4-a2a-5a-androst-1 -en-3-one, 

17p-(N-neopentylcarbamoyl)-4-aza-5a-androst-1-en-3-one, 

1 7p-(N-2-adamantyl carbamoyl )-4-aza-5a-androst- 1-en-3-one, 

1 7p-(N- 1 -adamantytcarfoamoyl)-4-aza-5a-androst-1 -en-3-one, 

17p-(N-2-norbornylcarbamoyl)-4-aza-5a-androst-1-en-3-one, 

17p-(N-1-norbornylcarbamoyl)-4-aza-5a-androst-1-en-3-one, 

17p-(N-phenylcarbamoyl)-4-aza-4-methyl-5a-androst-1-en-3-one, 

1 7p-(N-benzylcarbamoyl)-4-aza-4-met hyl-6a-androst-1 -en-3-one, 

17p-(N-tert-annylcarbanx)yl-4-a2a-4-methyl-5a-androst-1-en-3-one, 

17p-(N-tert-hexylcarbamoyf)-4-a2a-4-methyl-5a-androst-1-en-3-one, 

1 7p-(N-ter t-butylcarbamoyl)-4-aza-4-met hyl-5a- androst- 1 -en-3-one, 

17p-(N-isobutylcarbamoyi)-4-aza-4-methyl-5a-androsH-en-3-one, 

17p-(N-tert-octylcarbamoyl)-4-aza-4-methyl-5a-androst-1-en-3-one, 

1 7p-(N-1 , 1 ,3,3-tetramet hylbutylcarbamoyl)-4-aza-5a-androst-1-en-3-one, 

17p-(N-octyicarbamoyl)-4-aza-4-methyl-5a-androst-1-en-3-one. 

17p-(N-1,1-diethylbuty!carbamoyl)-4-aza-4-methyl-5a-androst-1-en-3-one, 

1 7p-(N-neopent ylcarbamoyl)*4*aza-4-met hyl-5a-androst- 1 -en-3-one, 

17p(N-1-adamantylcarbamoyl)-4-aza-5a-androstan-3-one; 

17p(N-1-adamantylcarbamoyl)-4-methyl-4-a2a-5a-androst-1-en-3-one; 

17p(N-1-adamantylcarbamoyl)-4-methyl-4-aza-5a-androstan-3-one; 

17p-(N-1-adamantylmethylcarbamoyl)-4-aza-5a-androst'1-en-3-one; 

17p-(N-2-adamantylcarbamoyl)-4-aza-5a-androstan-3-one; 

17p-(N-methyl-N-2-adamantylcarbamoyl)-4-methyl-4-aza-androstan-3-one; 

17p-(N-2-adamantylcarbamoyl)-4-methyl-4-aza-5a-androstane-3-one; 

17p-(N-2-adamantylcarbamoyl>-4-methyl-4-aza- 5a-androst-1-en-3-one; 

17p-(N-methyl-N-2-adamantyl)carbamoyl-4-methyl-4-aza-androst-1-Bn-3-one; 

17p-(N-(3-methyl)-1-adamantyl-carbamoyl)-4-aza-4-methyl-5a-androst-an-3-one; 

17p-(N-exo-2-norbornanylcarbamoyl)-4-aza-4-methyI-5a-androst-1-en-3-one; 

17p-(N-exo-2-norbornanylcarbamoyl)-4-aza-5a-androst-1-en-3-one; 17p-(N-2-adamantylcarbamoyl)- 
4-aza-5a-androst-en-3-one ; 

17p-(N-methyl-N-2-adamantylcarbamoyl)-4-aza-4-methyl-androstan-3-one; 
17p-(N-2-adamantyIcarbamoyl>-4-methyl-4-aza-5a-androstan-3-one; and 
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17p-(N-methyl-N-2-adamantyl)carbamoyl-4-methyl-4-aza-androst-1-en-3-one. 
The corresponding compounds of those above wherein the 4-aza substituent is substituted in each of the 
above named compounds with a hydrogen, methyi or an ethyl radical, to form a different N-substituent, and 
5 wherein a double bond can be optionally present as indicated by the dotted line in position 1. 

The alkyi, cydoalkyl, aralkyi, monocyclic aryl, 1-, 2-adamantyl or 2-norbornanyl moieties can be sutH 
stltuted with one or more substituents of the following: C^-C^ linear/branched alkyI, Including methyl, ethyl, iso- 
propyl, n-butyl; nitre; oxo; C7-C9 aralkyl, including benzyl; (CH2)n COOR where n is 0-2 and R is H or C1-C4 
linear/branched alkyl including methyl, ethyl; CH2OH; OH; OR where R is C1-C4 linear/branched alkyI including 
10 methyl, ethyl; halo, including fluoro, bromo, iodo; COOH; COOR, where R is linear/branched C1-C4 alkyl; 
-CONH2; CH2NH2; CH2NHCOR where R is C1-4 linear/branched alkyl including methyl, ethyl; phenyl; o, m, p- 
substituted phenyl including p-nitro,p- amino and p-sulfo; or cyano. The amino group of the adamantyl or nor- 
bomanyl moiety can also be substituted as R^ with methyl and ethyl, as well as hydrogen. 

Also included within the scope of this invention are pharmaceutically acceptable salts or esters, where a 
15 basic or acidic group is present on the substituted alkyl, cycloalkyl, aralkyl, adamantyl or norbomanyl moiety. 
When an acidic substituent is present, I.e. -COOH, there can be formed the ammonium, sodium, potassium, 
calcium salt, and the like, for use as the dosage form. 

Where a basic group is present. I.e. amino, acidic salts, i.e. hydrochlorkie, hydrobromide, acetate, pamoate, 
and the like, can be used as the dosage form. 
20 Also, in the case of the -COOH group being present, pharmaceutically acceptable esters can be employed, 

e.g. acetate, maleate, pivaloyloxymethyl, and the like, and those esters known In the art for modifying solubility 
or hydrolysis characteristics for use as sustained release or prodrug formulations. 
Representative examples include for R^ (where AD is adamantyl): 
3, 5. 7-trinitro-1-AD; 
25 4-0X0-I-AD; 

1 - benzyl- 1 -AD; 4,4-dimethyl-1-Ad; 3,7-dimethyl-5- carb03eymethyl-1-AD; 3-carboxymethyl-1-AD; 
3-chloro-1-AD; 

1 ,3-dihydroxy- 6,6-dimethyl-2-AD; 

3- chloro-1-AD; 

30 4-carbethoxy-2-AD; 

4- carboxy-2-AD; 
3-lsopropyl-1-AD; 
3-n-butyl-1-AD; 
3-propyl-1-AD; 

35 3-,5-diethyl-1-AD; 

3-hydroxymet hyl-1 -AD; 

2- carboxy-1-AD; 

3- methyl-1-AD; 

5- hydroxy-2-AD; 
40 2-hydroxy-1-AD; 

1- amlnomet hyl-1 -hydroxy-2-AD; 

2- 0x0- 1 -AD; 

2- phenyl-2-AD; 

1 -amino-methyl-2- AD; 
45 1-carboxy-2-AD; 

1 -aminocarbonyl-2-AD; 

3- hydroxy- 5,7-dimethyl-1-AD; 

4- fluoro-1-AD; 
3-fluoro-1-AD; 

50 4-hydroxy-2-AD; 

3-phenyl-1-AD; 

3-(p-aminophenyl)- 1-AD; 

3-(p-nrtrophenyl)-1-AD; 

3-met hyl-5-hydroxymet hyl-1 -AD; 
55 3,5-dimethyl-4-hydroxy-1 -AD; 

2- hydroxymet hyl-2-AD; 

3- (p-sulfbphenyl}- 1 -AD; 
3-methyl-5-ethyl-1-AD; 
2-cartx>xy-2-AD; 
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3,5-7-trlmethyl-1-AD; 
4-iodo-2-AD; 
4-bromo-2-AD; 
5 4-chloro-2-AD; 

1-acetylamlnomethyl-2-AD; 

1-carboxymethyl-2-AD; 

1-methyl-2-AD; 

1- aminocarboxytmethyl-2-AD; 
10 1-aminocarboxyl-1-AD; 

2- cyano-2-AD; 
3.5-dimethyl-7-ethyM-AD; 

4- hydroxy-1-AD; 

1- hydroxy-2-AD; 

IS 5-carboxy-3-met hyl-1 -AD; 

3, 5-d imet h yl-7-carboxy-1 -AD; 

3- carboxy- 1 -AD; 
3-hydroxy-1-AD; and the like. 

Representative examples include for as substituted norbornanyl moieties are (where NB is norborn- 
20 anyl): 

2- NB; 

1 .7,7-trimethyl-4-phenyl-2-NB; 

3- carboxy-2-NB; 
3-phenyl-2-carboxy-2-N B; 

25 2-cyano-3-phenyl-2-NB; 

3-hydroxy-4.7 .7-trimethyl-2-NB; 6-hydroxymethyt-2-NB; 

5- cyano>2-NB; 
3-allyl-2-NB; 
1-NB; 

30 7,7-dimethyi-1-hydroxymethyl-2-NB; 

3-methoxy-4,7,7-trimethyl-2-NB; 

3-aminocarbonyl-2-NB; 

3-et hoxycarbonyl-2-NB; 

3 ,3-dlmethyl-2-NB; 
35 7-OXO-1-NB; 

3-phenyl-2-NB; 

1-carboxy-methyl-7J-dimethyl-2-NB; 

1-ethyi-2-NB; 

1-methy»-2-NB; 
40 2.2,3,3,5,5,6.6,7.7-decafluoro-1-NB; 

3-hydroxy-2-NB; 

3-chloro-2-NB; 

3-(p-methoxyphenyl)-2-NB; 

2,2-dimethyl-3-methylene-7-NB; 
45 3-OXO-2-NB; 

1- methoxy-2-NB; 
7-NB; 

3-isopropyl-2-NB; 

2- bromo-1-NB; 

so 3-chloro-1-NB and the like. 

Procedures for preparing the starting compounds of structure lAfor introducing the 16-substituent includ- 
ing the above, are well known in the art 

The novel compounds of formula I of the present invention can be prepared by a method starting with the 
known steroid esters (111) of the formula: 
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17p*(carboinethoxy)-4-aza-5-a-androstan*3-one8 which indudes the stages of optionally 1) dehydrogen- 
ating said starting material to produce the corresponding compound containing a doubte-bond In the 1,2-pos- 

15 ition of the A-ring. 2) converting the 17-carbomethoxy substituent into an N-substituted alkyl, cycloalkyi. aralkyi, 
monocytic acyl, or adamantylcarbamoyi substituent and, if desired, 3) alkylating the A- ring nitrogen to introduce 
a N-methyl or N-ethyl substituent into the A ring 4-position. For the dehydro-genation step, it is preferable that 
the 4-aza nitrogen be unsubstituted. The alternate pathways can consist of one or more discrete chemical steps 
and if desired can take place before step (1 ) or following step (1) or step (3). 

20 In accordance with the present invention (see general flow sheet II, below at page 57), the starting ma- 

terials are formed by optionally: (1) heating a 17p-alkoxycart>onyl-4-aza-5a-androstan-3-ones, compound III, 
(prepared in the literature as described in the reference US Patent 4,377,584) with a dehydrogenating agent 
such as benzeneseleninic anhydride in a refluxtng inert solvent e.g. chlorobenzene. to form a 17P-alkoxycar- 
bonyl-4-aza-5a-androst-1-ene-3-one IV (alternately, the dichlorodicyanobenzoqulnone process of Dolling, et 

25 al., JACS 1988, Vol. 110, pp. 3318-3319, can be used); (2) the formed 5a-androst-1-en-3-one compound from 
Step 1 can t>e reacted with, e.g. sodium hydride under anhydrous conditions in a neutral solvent such as di- 
methylformamide; (3) contacting the resulting reaction mixture with an alkyl (methyl or ethyl) iodide to form 
the corresponding 17-p-alkoxy-adamantyl-carbamoyl-4-alkyl-4-aza-5a-androst-1-en-3-one V; (4) subse- 
quently hydrolyzing said 17P-alkoxycarbonyl-4-aIkyl-4-aza-5a-androst-1-en-3-one with a strong base, such as 

30 aqueous methanolic potassium hydroxide at the reflux temperature, followed by acidification and isolation of 
the resulting steroidal acid to yield 17p-carboxy 4-alkyl-4-aza-5a-androst-1-en-3-one VI; (5) said steroidal acid 
can be then converted to its corresponding 2-pyridyfthio ester by refluxing with triphenyi phosphine and 2,2*- 
dipyridyl disulfide in an inert solvent such as toluene and the resulting product 17p-(2-pyridytthiocarbonyl)-4- 
alkyl-4-aza-5a-androst-1-en-3-one Vli can be isolated by chromatography on e.g. silica gel; and (6) said pyr- 

35 idylthio ester can be then reacted with 1-adamantyl-, 2-adamantylamine or norbornanylamine in an inert sol- 
vent e.g. tetrahydro-furan, to form the desired product 17p-N-adamantyl-carbamoyl-4-alkyi-4-a2ia-5a-androst- 

1- en-3-one VIII which can be isolated by chromatography e.g. on sflica gel. When the previous reaction Is car- 
ried out in the absence of first forming the double bond at position 1, the corresponding 1 7p-(N*adamantyt- 
carbamoyl)-4-alkyl-4-aza-5a-androstan-3-one (or N-norbornanyl carbamoyl compound) is prepared. 

40 In accordance with an alternate process of our invention the corresponding N-unsubstituted-17|3(N-ada- 

mantyl-carbamoyl)-4-aza-5a-androst-1-en-3-one XIV is readily prepared from the 1713 (alkoxycarbonyl)-4- 
aza-5a-androstone-3-one IV by repeating the above series of reaction steps but omitting the alkylation Step 
2 herein above, i.e. treatment of the 4-aza-5a-androst-1-en-3-^ne with e.g. sodium amide followed by methyl 
or ethyl iodide via intermediates XII and XIIL 

45 In accordance with a further alternate process of preparing the compounds of our invention having only 

hydrogen as the sole substituent on the ring A - nitrogen, the double bond in the A ring is introduced as the 
last step of the process. Thus, a 1713-alkoxycarbonyl 4-aza-5a-androstan-3-one III is hydrolyzed to the cor- 
responding steroidal acid IX 17p-carboxy-4-aza-5a-androstan-3-one which in turn is converted to the corre- 
sponding pyridylthio ester. 17p (2-pyridylthiocarbonyl)-4-aza-5a-androstan-3-one, X followed by treatment of 

so the ester with an amine of formula R^NH2 wherein is as defined hereinabove as 1- or 2-adamantyl or 1-, 

2- , or 7-norbornanyl to form a 1 7p (N-adamantyl-carbamoyl)-4-aza-5a-androstone-3-one XI which is dehydro- 
genated as previously described to produce compound XIV, 17p-(N-adamantyl-carbamoyl)-4-aza-androst-1- 
en-3-one or corresponding norbornanyl derivative. 

In another alternate method of introducing the 17p-(N-adamanty1-carbamoyl)substituent into a 17p-car- 
S5 boxy androstane compound of formula VI, XII or IX, each is treated in a manner similar to the procedure de- 
scribed In Steroids, Vol. 35 #3, March 1980, p. 1-7 with dicyclohexylcarbodiimlde and l-hydroxybenzotriazole 
to form the 17p-(1-benzo-triazoloxycart>onyl)-4-aza-5a-androst-1-en-3-one, VII, XIII or compound X, wherein 
the substituent X is benzotriazoloxy group. 

The above reactions are schematically represented in the following general flowsheet II. 

34 



BNSDOCID: <EP p57216eA1J_> 



EP 0 572 166 A1 

FLOWSHEET D 



10 



15 



20 



25 



30 



35 



40 




45 



SO 



55 



35 



BNSDOCrD: <EP 0572166A1J_> 



EP 0 572 166 A1 

GENERAL FLOWSHEET n f rONTTD^ 

O 

II 



COOH 




EP 0 572 166 A1 



GENERAL FLOWSHEET U (CONTD) 



10 



15 



20 



25 



30 



35 



40 



45 




X is 2-pyndylthio or 1-benzotriazoloxy. 
is 1- or 2-adamantyl or norbornanyl. 

so EXAMPLES FOR THE CASE WHEN SUBSTITUENT "A" OF GENERAL FORMULA "1" IS AS DEFINED IN 
GROUP "1(A)(2)" 

Another preferred embodiment of the compounds of our invention is the compound of above general struc- 
ture I, wherein the dotted line between the A ring positions 1 and 2 Is a double bond. 
55 R is hydrogen or methyl, and 

"A" is COQ where "Q" is branched chain alkyl, or cycloalkyi of from 4-10 carbons. 
Another emt)odiment of the invention is the compounds of above Structure I where "Q" is phenyl, or phenyl 
substituted by substituents described above, including where 

Q is phenyl, 2-, 3-, or 4-tolyl, xylyi, 2-bromophenyl, 2-chlorophenyl, 2,6-dichlorophenyl, 2,6-dibromophe- 
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nyl, aminophenyl, N-alkylaminophenyl, N-N-dialkylaminophenyl, 4-biphenyl, 3-biphenyl, naphthyl, anthracyl, 
phenanthryl, thiophenyi, methylthiophenyl, methylsulflnyl, phenyl, met hy Is ulfo phenyl, aminosulfophenyl, 
thioethylphenyl, acetoxymethyllhiophenyl, 1 7p-(4-hyclroxyphenyI), 17p-(3-hydroxyphenyl), 17p-(3,4-dihy- 
droxyphenyl), or 17p-(3,5-dimethyl-4-hydroxyphenyl). 
Representative compounds of the invention are: 

17p-(phenylcarbonyl)-4-aza-4-methyl-5a-androst-1-ene-3-one; 

1 7p-(2-tolylcarbonyl)-4-aza-4-met hyl-5a-androst- 1 -ene-S-one; 

17p-(3-tolylcarbonyl)-4-aza-4-methyl-5a-androsl-1-ene-3-one; 

17p-(4-tolylcarbonyI)-4-aza-4"methyl-5a-androst-1-ene-3-one; 

17p-(2-bromophenyicarbonyl)-4-a2a-4-methyl-5a-androst-1-ene-3-one; 

1 7p-(2-ch!orophenyIcarbonyl)-4-aza-4-met hyl-5a-androst-1 -ene-3-one; 

1 7p-(2,6-dichlorophenylcarbony!)-4-aza-4-met hyl-5a-androst-1 -ene-3-one; 

17p-(2,6-dibromophenylcarbonyl)-4-aza-4-methyi-5a-androst-1-ene-3-one; 

1 7p-(xyiyicarbonyl)-4-aza-4-met hyl-5a-androst-1 -ene-3-one; 

1 7p-(t- butyl carbonyl)-4-aza-5a-androst- 1 -ene-3-one; 

1 7p-(isobutylcarbonyl)4-aza-5a-androst-1 -ene-3-one; 

1 7p-(lsooctylcarbonyl)-4-aza-5a-androst-1 -ene-3-one; 

17p-(n-octylcarbonyi)-4-aza-5a-androst-1-ene-3-one; 

17p-(1,1-diethylbutylcarbonyl)-4-aza-5a-androst-1-ene-3-one; 

1 7p-(neopentylcarbonyl)-4-aza-5a-androst-1 -ene-3-one; 

1 7p-(tert-amylcarbonyl)-4-aza-4-5a-andrDSt-1 -ene-3-one; 

1 7p-(tert-hexylcarbonyl)-4-a2a-4-5a-androst-1 -ene-3-one; 

17p-(cyclohexylcarbonyl)-4-aza-5a-androst-1-ene-3-one; 

17p-(cyclopentylcarbonyl)-4-aza-5a-androst-1-ene-3-one; 

1 7^-(benzylcarbonyl)-4-aza-5a-a^drost- 1 -ene-3-one; 

1 7li-(2-pyrldylcarbony1)-4-aza-5a-androst-1 -ene-3-one; 

1 7p-(4-pyridyicarbonyi)-4-aza-5a-androst-1 -ene-3-one; 

1 7p-(2-pyrrolylcarbonyl)-4-aza-5a-androst-1 -ene-3-one; 

17p-(2-furylcarbonyl)-4-aza-5a-androst-1-ene-3-one; 

1 7p-(2-t hiopheny!carbonyl)-4-aza-5a-androst-1 -ene-3-one; 

1 7p-(2-adamantylcarbonyl)-4-aza-5a-androst-1 -ene-3-one; 

17p-(phenylcarbonyl)-4-aza-5a-androst-1-ene-3-one; 

17p-(2-tolylcarbonyl)-4-aza-5a-androst-1-ene-3-one; 

17p-(3-tolylcarbonyl)-4-aza-5a-androst-1-ene-3-one; 

1 7p-(4-tolylcarbony l)-4-aza-5a-a ndrost- 1 - ene-3-one; 

17p-(2-bromophenylcarbonyl)-4-aza-5a-androst-1-ene-3-one; 

1 7p-(2-chiorophenylcarbonyl)-4-aza-5a-androst- 1 -ene-3-one; 

1 7p-(2,6-dichlorophenylcarbonyl)-4-aza-5a-androst- 1 -ene-3-one; 

17p-{2,6-dibromophenylcarbonyl)-4-aza-5a-androst-1-ene-3-one; 

17p-(xylylcarbonyl)-4-aza-5a-androst-1-ene-3-one; 

1 7p-(phenylet hyl)carbonyl-4-aza-5a-androst-1 -en-3-one; 

17p-(4-dimethylaminophenylcarbonyl)-4-aza-5a-androst-1-en-3-one; 

17P'(3-dlmethylamlnophenyicarbonyl)-4-aza-5a-androst-1-en-3-one. 

17p-(3,4-diethylaminophenylcarbonyi)-4-aza-androst-1-en-3-one. 

1 7p-(3,5-dimethyt-4-dlethylamlnophenylcarbonyf)-4-aza*5a- androst-1-en-3-one; 

1 7p-(4-N-met hylamlnomet hylphenytcarbonyl)-4-aza-5a-androst-1 -en-3-one; or 

17p-(2-N-ethylamino-4-ethylphenylcarbonyl)-4-aza-5a-andrDst-1-en-3-one; 

1 7p-(4-phenylbenzoyI)-4-aza-5a-androst-1 -en-3-one; 

1 7p-(3-phenylbenzoyl)-4-aza-5a-androst-1 -en-3-one; 

17p-(4-blphenyl)-4-aza-5a-androst-1-en-3-one; 

17p-(3-biphenyl)-4-aza-5a-androst-1-en-3-one; 

1 7p-(1-napht hyl)-4-aza-5a-androst-1 -en-3-one; 

1 7p-(2-napht hyl)-4-aza-5a-androst-1 -en-3-one; 

1 7p-( 1 - phenant hr y l)-^aza-5a-a ndrost- 1 -en-3-one; 

17p-(2-phenanthryl)-4-aza-5a-androst-1-en-3-one; 

1 7p-( 1 -biphenyl)-4-aza-5a-androst-1 -en-3-one; 

1 7p-(9-ant hracyl)-4-aza-5a-androst- 1 -en-3-one; 

17p-(4-thiophenylcarbonyl)-4-aza-5a-androst-1-en-3-one; 

38 



.05721 66A1J_> 



EP 0 572 166 A1 



1 7p-(3-thiophenylcarbonyl>4-aza-5a-andFost-1 -en-3-one; 

17p-(4-nnethylthiophenylcarbonyl)-4-aza-5a-androst-1-en-3-one; 

1 7p-(4-methylsulf inyiphenylcarbonyl)-4-aza-5a-andrast-1 -en-3-one; 

1 7p-(4-met hylsulfophenylcarbonyl)-4-aza-5a-androst-1 -en-3-one; 

1 7p-(3-methylsuif inylphenylcarbonyi)-4-aza-5a-androst-1 -en-3-one; 

17p-(4-N,N-dimethylaminosulfophenylcarbonyl)-4-aza-5a-androst-1-en-3-one; 

17p-(2-ethyl-4-methylthiophenylcarbonyl)-4-aza-5a-androst-1-en-3-one; 

17p-(4-thioethylphenylcarbonyf)-4-aza-4-methyl-5a-androst-1-en-3-one; 

17p-(4-acetoxymethylthiophenylcart>onyl)-4-aza-4-methyl-5a-androst-1-en-3-one; 

17p-(2-methyl-4-rnethylthlophenytcarbonyl)-4-aza-4-methyl-5a-androst-1-en-3-one; 

1 7p-(2-met hyl-4-met hylsulf inyl phenyl carbonyl)-4- aza-4-met h yl-6a-a ndrost- 1 -en-3-on e; 

17p-(2-isopropyl-4-methylsulfophenylcarbonyl)-4-aza-4-methyl-5a-androst-1-en-3-one; 

17p-(4-methylthiophenylcarbonyl)-4-aza-4-methyl-5a-androstan-3-one; 

17p-(4-met hylsulf inytpheny]carbonyl)-4-aza-4-methyl-5a-androstan-3-one; 

17p-(4-methylsulfophenylcarbonyl)-4-aza-4-methyl-5a-androstan-3-one; 

1 7p-(4- hydroxy phenyl)-4-aza-5a-androst-1 -en- 3- one; 

1 7p-(3-hydroxyphenyl)-4-aza-5a-androst-1 -en-3-one; 

17p-(3,4-dihydroxyphenyl)-4-aza-5a-androst-1-en-3-one; 

17p-(3,5-dimethyl-4-hydroxyphenyl)-4-aza-5a-androst- 1 -en-3-one; 

1 7p-(4- hydroxymet hyl phe nyi)-4-aza-5a-and rost-1 -e n-3-one; 

17p-(2-hydroxyethylphenylcarbonyl)-4-aza-5a-androst-1-en-3-one; 

17p-(4-methoxyphenyl)-4-aza-5a-androst-1-en-3-one; 

17P-(4-carboxymethylphenyl)-4-aza-5a-androst-1-en-3-one; 

17p-(4-hydroxyphenyl)-4-aza-4-methyl-5a-androst-1-en-3-one; 

17p-(3-hydroxyphenyl)-4-aza-4-methyl-5a-androst-1-en-3-one; 

17p-(3.4-dihydroxyphenyl)-4-aza-4-methyl-5a-androst-1-en-3-one; 

17p-(3,5-dimethyl-4-hydroxyphenyl)-4-aza-4-methyl-5a-androst-1-en-3-one; 

17p-(4-hydroxymethylphenyl)-4-aza-4-methyl-5a-androst-1-en-3-one; 

17p-(2-hydroxyethylphenylcarbonyl)-4-aza-4-methyl-5a-androst-1-en-3-one; 

17p-(4-nnethoxyphenyl)-4-aza-4-nnethyl-5a-androst-1-en-3-one; 

1 7p-(4-carboxymet hyl phe nyl)-4-aza-4-met hyl-5a-androst- 1 -en-3-one; and 

1 7p-(4-carboxyphenyi)-4-aza-5a-androst-1 -en-3-one; 
and the corresponding connpounds wherein the 4-hydrogen substituent Is replaced in each of the above named 
compounds by a methyl or an ethyl radical. 

The compounds of formula I of the present invention can be prepared by a method starting with the known 
steroid ester of the formula: 




named 17p-(carbomethoxy}-4-aza-5a-androstan-3-one, which Includes the stages of (1) dehydrogenating 
said starting material to produce the corresponding compound containing a double bond In the 1,2-posltion of 
the A-ring, (2) converting the 17-carbomethoxy substituent into a 17p-acyl substituent and, if desired (3) alky- 
lating the A-ring nitrogen to introduce 4-methyl or 4-ethyl substituents into the A-ring. For the dehydrogenation 
step, it is preferable that the 4-aza nitrogen be unsubstltuted. The dehydrogenation step can be carried out, 
e.g. according to the procedure of Dolling, et al. involving dichlorodicyanobenzo- quinone, JACS (1988) Vol. 
11 0, pp. 331 8-331 9. Stage (2) may consist of one or more chemical steps and if desired may take place before 
stage (1) or following stage (1) or stage (3). 

In accordance with a further alternate process of preparing the compounds of our invention, having only 
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hydrogen as the sole substituent on the ring A-nitrogen, the 1,2-double bond in the A-ring is introduced as the 
last step of the process. Thus, with reference to the flow sheet below on page 66, a 17p-alkoxycarbonyl-4- 
aza-5a-androstan-3-one (III) is hydrolyzed to the corresponding steroidal acid, 1 7p-carboxy-4-aza-5a>andro- 
5 stan-3-one, (IX) which, in turn, is converted to the corresponding thiopyridyl ester, 1 7p-(2-pyridylthiocarbonyl)- 
4-aza-5a-androstan-1-one (X) followed by treatment of the ester with an R^MgX or R^Li compound wherein 
is as defined hereinabove to form a 17p-(acyl)-4-aza-5a-androstan-3-one (XI) which is dehydrogenated as 
previously described to produce compound XIV, 17p-(acyl)-4-aza-5a-androst-1-en-3-one. 

In an additional alternative process for making the compounds of formula I when the starting material is 
10 an ester, particularly methyl ester as shown in formula lil-V in the schematic, reaction with a Grignard reagent 
R^MgX, gives the ketone, 17P-R2CO-, corresponding to the R^ moiety associated with the Grignard reagent. 
The above reactions are schematically represented in the following general flowsheet III: 
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9 Flow Sheet ID 

C-X 



O 

II 

C-R2 



10 



IS 



20 



25 



30 



35 



40 




X is 2-pyridylthio 



45 



50 



55 



wherein X Is a 2-pyridyithlo substituent and R2 is defined as hereinabove. 

In the above described flowsheet, where R2 is p-hydroxybiphenyl, this can be derived by starting with an 
appropriate bromobiphenylylphenol, e.g. p-bromobiphenyl phenol, protecting the phenolic -OH with a conven- 
tional blocking group, e.g. trioganosilyl, i.e. t-butyldlmethylsilyl, carrying out the Grignard reaction and then 
deblocking the silyl group by the use of, e.g. refluxing aqueous tetrabutylammonium fluoride. 

Other halo substituted benzenes to form the appropriate Grignard reagent useful In the instant inventton 
will be obvious to one skilled In the art from this disclosure. 

By the term "protected hydroxy" as used herein, is meant the alcoholic or carboxylic -OH groups which 
can be protected by conventional blocking groups In the art as described in "Protective Groups In Organic Syn- 
thesis" by Theodora W. Greene, Wiley-lntersdence, 1 981. New York. Preferred are the triorganosilyl groups, 
e.g. t-butyidimethyisliyi, phenyldimethylsilyl. diphenylmethylsilyl. and the like. 

By the term "C1-C4 alkyi" is used herein, is meant linear or branched alkyi, including methyl, ethyl, propyl, 
isopropyl, n-butyf, isobutyl, sec-butyi and t-butyl. 

When this reaction scheme is carried out using an R^MgX or R2-Li compound containing an thiophenyl 
substituted R^ e.g. p-methylthiophenyl magnesium chloride, the corresponding 1 7p-(substituted thio- 
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ben2oyl)-4-alkyi-4-aza-5a-androst-1-en-3-one is prepared wherein phenyl is R2. 

The Grignard reagent, R^MgX, for all the species included within the scope of this invention, are available 
or can readily be made by one skilled in the art. For example, where is C1-C4 alkyi thiophenyl. can be formed 
5 from the appropriate C1-C4 alkyI thiobromobenzene, e.g. p-methylthlobromobenzene. 

The formed C1-C4 alkyI thiobenzene can be used to further prepare C1-C4 alkyI sulfoxides by oxidation 
with e.g. m-chloroperbenzoic acid. The resulting sulfoxide can be further oxidized by the use of the nvchlor- 
operbenzoic acki reaction to proceed for a longer period of time to form the C1-C4 alkyI sulfone. 

Further, the sulfoxide can be used in the Pummerer rearrangement to form the corresponding thiol. 
10 The -S02N(Ci-C4 alkyl)2 substituted phenyl (R2) is formed from the appropriate bromobenzene, e.g. p-N,N- 

dimethylaminosulfobromobenzene which is used directly in the Grignard reaction to form the final product 

The thioalkyi groups on the phenyl ring. i.e. -(CH2)mSH, where m is 1-4, are readily formed via a four step 
procedure from an alkoxy alkyI phenyl bromide, Br-C6H4-(CH2)mOCH3. Direct addition of the Grignard reagent 
prepared from above-bromoalkyi phenyl derivative to the thiopyridyl ester results in the keto derivative, i.e. 
15 1 7p(4-methoxyalkyl-benzoyl)-4-a2a-5a-androst-1 -ene-3-one. This can be readily converted Into thio analogue 
via BBr3 at -70°C to form the hydroxyalkyi derivative, followed by displacement by halogen, e.g. bromo and 
then converting the halogenated compound through NaSH displacement to give the final mercapto compound. 
Where in the Reaction Scheme said pyrldylthio ester is reacted with an aminophenyi containing R2-LI or an 
R2MgX (X=a, Br) compound, such as p-dimethyl-aminophenyl magnesium chloride, this is carried out In tet- 
20 rahydrofuran to form the desired product 17p-(p-dimethyl-aminophenyl-carbonyl)-4- alkyl-4-aza-5a-androst- 
-l-en-3-one (VIII) which is isolated by chromatography on silica gel. 

The Grignard reagent, R^MgX, for all of the aminophenyi species included within the scope of this inven- 
tion, are available and can be made readily by one skilled in the art. 

Where in the process said Grignard reagent contains a phenolic type R^ moiety, then said pyridylthio ester 
25 is then reacted with an R2-U or an R2MgX (X=CI, Br) Grignard reagent, such as p-met hoxyphenyl-magnesium 
chloride in tetrahydrofuran to form the desired product, e.g. 173-(p-methoxy-phenylcarbonyl)-4-alkyl-4-aza- 
5a-androst-1-en-3-one (VIII) which is isolated by chromatography on silica gel. When this reaction is carried 
out using another R^MgX or, an R^-Li compound in place of p-methoxyphenylmagnesium chloride, the corre- 
sponding 17p-(substituted benzoyl)-4-alkyl-4-aza-5a-androst-1-en-3-one is prepared wherein phenyl is R^. 
30 The Grignard reagent, R^MgX. for all of the species included within the scope of this invention, are avail- 

able and can be made readily by one skilled in the art. 

For example, where R2 is hydroxyphenyl, this can be derived by starting with an appropriate bromophenol, 
e.g. p-bromophenol. protecting the phenolic -OH with a conventional blocking group, e.g. trioganosllyl, i.e. t- 
butyldimethylsilyl. carrying out the Grignard reaction and then deblocking the silyl group by the use of, e.g. 
35 refluxing aqueous tetrabutylammonium fluoride. 

For R2 being hydnDxyethyiphenyl. the same blocking procedure can be analogously conducted starting 
with the appropriate hydroxyalkyi bromophenol, e.g. p-hydroxymethylbromobenzene, or p-hydroxyethylbro- 
mobenzene. 

Where R^ is carboxyphenyl, this can be obtained by the chromic acid oxkiation of the appropriate hydrox- 
40 ymethytbenzene. e.g. p-bromo-hydroxymethyi benzene, formed as described above. 

Where R^ is -O-C1-C4 alkyI, the appropriate bromo-0-Ci-C4 alkyl benzene, e.g. p-methoxybromobenzene, 
is utilized for the Grignard reaction. 

Other halo substituted benzenes to form the appropriate Grignard reagent useful in the instant invention 
will be obvious to one skilled in the art from this disclosure. 
45 By the term "protected hydroxy" as used herein, Is meant the alcoholic or carbbxylic -OH groups which 

can be protected by conventional blocking groups in the art as described in "Protective Groups In Organic Syn- 
thesis" by Theodora W. Greene, Wiley-lntersdence, 1 981 , New York. Preferred are the triorganosilyl groups, 
e.g. t-butyl-dimethylsilyl. phenyldimethylsilyl, diphenylmethylsilyl, and the like. 

Also within the scope of the present Invention is the use of ketone reduction products of I, in combination 
50 with minoxidil for treatment of patterned alopecia, being secondary alcohols of the fonnula: 
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HO, r2 
CH 



5 



10 




^5 General Structural Formula V 

wherein R is selected from hydrogen, methyl and ethyl; 

(a) a monovalent radical selected from straight or branched chain alkyl, or cydoalkyl, of from 1-12 carbons, 
20 which can be substituted by one or more of C1-C2 alkyl or halo; 

(b) an aralkyi radical selected from benzyl or phenethyl; 

(c) a polycyclic aromatic radical which can be substituted with one or more of: -OH, protected -OH, -OC1- 
C4 alkyl. C1-C4 alkyl. halo or nitro; 

(d) a monocyclic aromatic radical which can be substituted with one or more of: 

25 (1)-OH, -OC1-C4 alkyl, C1-C4 alkyl. -(CHJ^OH. -(CH2)n COOH. including protecting hydroxy, where m 

is 1-4, n is 1 -3, providing C1-C4 alkyl is only present when one of the above oxygen-containing radicals 
is present; 

(2) -SH. -SC1.C4 alkyl. -SOC1.C4 alkyl, -SO2C1-C4 alkyl. -S02N(Ci-C4-alkyl)2, C1-C4 alkyl -(CH2)mSH. 
-S- (CH2)n-0-COCH3, where m Is 1-4 n is 1- 3,providlng C1-C4 alkyl is only present when one of the 

30 above sulfur containing radicals is present; 

(3) N(R3)2, which can be protected, where R^ is independently H or C1-C4 alkyl, where the monoaryl 
ring can also be further substituted with C1-C4 alkyl; and 

(4) heterocyclic radical selected from 2- or 4-pyridyl, 2-pyrrolyl, 2-furyl or thiophenyl; 

R', R" and R"' are hydrogen or methyl, wherein the dotted fine represents a double bond which can be 
35 present, and pharmaceutically acceptable salts and esters thereof. 

These compounds can be made by conventional sodium borohydride reduction of the carbonyl attached 
to R2 without reducing the amide carbonyl in Ring Aor the 1,2-double bond, if present. If the R2 phenyl contains 
a carbonyl function, it can be selectively blocked and then regenerated after the borohydride reduction by con- 
ventional methods. 

40 The borohydride reduction can be carried out in, e.g. water or aqueous methanol, at a temperature of room 

temperature to 50°C and the product then isolated and purified by conventional means. The compounds are 
also active as 5-alpha reductase Inhibitors in the treatment of patterned alopecia. 

EXAMPLES FOR THE CASE WHEN SUBSTITUENT "A" OF GENERAL FORMULA "1" IS AS DEFINED IN 
45 GROUP "11(A)" 

DESCRIPTION WHERE A IS IIA 

Another preferred embodiment of the invention is where; 
50 Z Is -XR^. or -(CHR^)n-XR*; 
n Is 1-10; 

Xls -O- or -S(0)p-, 

wherein p is zero, 1 or 2; and 
R^ can be the same or different when n is greater than 1 and is-H, aryl, or-C^^alkyl unsubstituted or substituted 
55 with aryl; 

R Is -H. methyl or ethyl; 
R^is 

1) -C1.20 alkyl, unsubstituted or substituted with one or more of: 

44 



3NSOOCID: <EP q57216eAl J_> 



BP 0 572 166 A1 



a) -OH. 

b) halo. 

c) -Ci^ alkoxy, 
5 d) -Ct-6 alkenyl, 

e) -CONR5R5, wherein Rs is independently 
O-H, 

ii) -0^-8 unsubstituted or substituted with one or more of R^, aryl or heterocycle, the aryl being 

unsubstituted or substituted with one or more of R^ or R^, 

ill) aryl unsubstituted or substituted with one or more of R^ or R^ or 

Iv) heterocycle, unsubstituted or substituted with one or more of R^ or Rs, 

f) -COOR». wherein R^ is 

i) -H, 

ii) -C^_8 afkyi unsubstituted or substituted with one or more of R^ or aryl, the aryl being unsubstituted 
or substituted with one or more of R^ or R^, or 

iii) aryl, unsubstituted or substituted with one or more of R^ or R®, 

g) -S(0)p-R5, wherein p is defined above, 

h) .N(R5)2. 

i) aryl, unsubstituted or substituted with one or more of aryl, R^ or R^, 
^ j) heterocycle, unsubstituted or substituted with one or more of R^ or R^, 

k) -C3.iocycloalkyl, such as cyclohexyl,norbornyl, or adamantyl, unsubstituted or substituted with one or 
more of R^ or R®, or 

1) -CONR8-CO-NHR8 wherein R» is -H, -Ci^ alkyi, benzyl or cyclohexyl; or 

2) aryl. unsubstituted or substituted with one or more of aryl, R^ or R^, or 

3) heterocycle or -C3_io cycloalkyi, either of which is unsubstituted or substituted with one or more of R^ 
orR9; 

R7is 

1) -OH, 

2) -Ci^ alkoxy, 

3) -CN. 

4) -COOR« 

5) -Ci^alkyl-COORe 

6) -NO2, or 
35 7) -halo; and 

8) amino, mono C1-C4 alkylamino, di C1-C4 alkylamino; 
R^is 

1) -Ci^ alkyI, unsubstituted or sut>stituted with one or more of aryl or R^ 

2) -CO-A, -Ci^ alkyl-CO-A. -NHCO-A, or S(0)p-A, wherein p is defined above and A is 
40 a) -H, 

b) -Ci_8 alkyI, unsubstituted or substituted with one or more of 

i) -R7, or 

ii) aryl, unsubstituted or substituted with one or more of R^, or 

c) aryl. unsubstituted or substituted with one or more of R^ 
45 3) -NHCO-heterocyde, 

4) -N(Rio)2 or -CON(Rio)2 wherein R^® is independently -H. heterocycle, or -A, 

5) NHCO-(CH2)q-CO-Q, wherein q is 1-4, and Q is -N(Ri«»)2 or -OR10. 

Another preferred embodiment of this invention is represented by compounds of general structural formula 
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XR* 




I ^ 
CH3 

VI 

wherein is -Ci_2oallcyl, unsubstituted or 
substituted with one or more of 

-OH, halo, -Ci^alkoxy, -Ci_6alkenyl, -S(0)p-R5 -N(R5)2, aryl unsubstituted or substituted with one or 
more of aryl, R^ or R^, heterocycle unsubstituted or substituted with one or more of R^ or R^, or C^^q cydoalkyl 
unsubstituted or substituted with one or more of R^ or R^ 
and X. p, R5, R7 and R^ are all defined as in general structural formula 1. 

Another preferred embodiment of this invention is represented by compounds of general structural formula 
VI wherein R* is -Ci_2o alkyi substituted with -CONRSRS, -COOR6 or -CONR8CONHR 
and X, R^ R® and R^ are defined as in general structural formula I. 

Another preferred embodiment of this invention is represented by compounds of general structural formula 
VI wherein R* is aryl unsubstituted or substituted with one or more of aryl, R^ or R®; heterocycle unsubstituted 
or substituted with one or more of R^ or R^; or -C^^o cydoalkyl unsubstituted or substituted with one or more 
of R7 or R?; and X, R^ and R^ are defined as in general structural formula 1. 

Another preferred embodiment of this Invention is represented by compounds of general structural formula 

VII: 

(CHR^)n-XR^ 




vu 

wherein R"^ is -C1.20 alkyI* unsubstituted or substituted with one or more of 

-OH, halo, -Ci^alkoxy, -Ci_6alkenyl, S(0)p-R^ -N(RS)2, aryl unsubstituted or substituted with one or 
more of aryl, R^ or R^. heterocyde unsubstituted or substituted with one or more of R^ or R®, or -Ca-io cydoalkyl 
unsubstituted or substituted with one or more of R^ or R^, 
and X, R\ n, p, R^, R^ and R^ are defined as in general structural formula I. 

Another preferred embodiment of this invention is represented by compounds of general structural formula 
VII wherein R^ is -C^.ao alkyI substituted with -CONRSRS. -COORC or -CONRSCONHRS 
and X, R^ n, RS, R^ and R^ are defined as in general structural formula I 

Another preferred embodiment of this invention is represented by compounds of formula VII wherein R^ 
is aryl unsubstituted or substituted with one or more of aryl, R^ or R^; heterocyde unsut>stituted or substituted 
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with one or more of or R^; or -C3_^o cydoalkyl unsubstituted or substituted with one or more of R^ or R^; and 
X, R\ n, R'' and R^ are defined as in general structural formula I. 

Novel compounds of the present invention Include but are not limited to the following compounds: 




20-(met hoxymet hyl)-4-met hyl-5a-4-azapregnan-3-one. 



O 




17-(carbobenzyloxymethoxymethyl)-4-methyl-5a-4-azaandrostan-3-one, 



O 




5a-4-azaandrostan-3-on-17p-yloxy-N-(4-acetyfphenyl)acetamide, 
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17a-thiophenoxy-4-methyl-5a-4-azaandrostan-3-one, 

17-(methoxymethyl)-4-methyl-5a-4-azaandrostan-3-one, 

17-(ethyithiomethyl)-4-methyl>5a-4-azaandrostan-3-one. 

1 7-(carboxyrnet hoxyfnethyl)-4-met hyl-5a-4-azaandrostan-3-one, 

1 7-(carboethoxymethoxymet hyl)-4-methyl-5a-4-azaandrostan-3^ne, 

1 7-(carbobenzyloxymet hoxymet hyl)-4-met hyl-5a-4-azaandrostan-3-one, 

17-(diphenyimethoxymethyl)-4-methyi-5a-4-azaandrostan-3-one. 

20-(diphenytmethoxy)-4-methyl-5a-4-azapregnan-3-one, 

20-(methoxy)-4-methyl-5a-4-azapregnan-3-one. 

20-(methoxymethyl)-4-methyl-5a-4-azapregnan-3-one, 

20-(diphenylmethoxymethyl)-4-methyl-5a-4-azapregnan-3-one, 

20-(ethylthiomethyl)-4-methyl-5a-4-azapregnan-3-one» 

20-(isopropyithiomethyl)-4-methyl-5a-4-azapregnan-3-one, 

ethyl 4-methyl-5a-4-azaandrostan-3-on-17|J-yloxyacetate, 

diphenyf methyl 4-methyl-5a-4-azaandrostan-3-on-1 7p-yloxyacetate, 

4-methyl-5a-4-azaandrostan-3-on-17p-yloxy-N-(3,4-dihlorobenzyl)acetamide, 

4-methyl-5a-4-azaandrostan-3-on-17p-yloxy-N-phenylacetamide, 

4-methyt-5a-4-azaandrostan-3-on-17p yloxyacetic acid, 

4-methyl-5a-4-azaandrostan-3-on-17p-yloxy-N-(4-acetylphenyl)acetamide, 

4-methyl-5a-4-azaandrostan-3-on-17p-yloxyacetamide, 

17p-(4-biphenyloxy)-4-methyl-5a-4-azaandrostan-3-one, 

17p-(2,4-dinltrophenoxy)-4-methy!-5a-4-azaandrostan-3-one, 

4-methyl-17a-phenoxy-5a-4-azaandrT0stan-3-one, 

17a-(4-blphenyloxy)-4-methyl-5a-4-azaandrostan-3-one, 

17p-diphenytmethoxy-4-methyl-5a-4-azaandrostan-3-one, 

4-methyl-17a-thiophenoxy-5a-4-azaandrostan-3-one, 

4-methyl-17a-phenylsulfonyl-5a-4-azaandrostan-3-one, 

4-methyl-1 7a-phenylsulf inyl-5a-4-azaandrostan-3-one (isomer a), 

4-methyl-17a-phenylsulfinyl-5a-4-azaandrostan-3-one (isomer b), 

4-methyl-17p-(4-nitrophenoxy)-5a-4-a2aandrostan-3-one, 

1 7p-(4-aminophenoxy)-4-met hyl-5a-4-azaandrostan-3-one hydrochloride, 

17p-(4-acetamldophenoxy)-4-methyl-5a-4-azaandrostan-3-one, 

17p-(4-cyanophenoxy>-4-methyt-5a-4-azaandrostan-3-one, 

17p-(4-cartx>xamidophenoxy)-4-methyf-5a-4-azaandrostan-3-one, 

1 7p-met hyleneoxy-[N-cydohexyl-N-(N-cydohexyl-carbamoyl)-carbamoyl]-^ hyl-5a-4-azaandrostan- 

3-one, 

4-methyl-1 7p-(3-pyridyl)oxy-5a-4-azaandrostan-3-one, 
4-methyl-17p-(2-pyridyl)methoxy-5a-4-azaandrostan-3-one, 
17p-benzyloxy-4-methyk5a-4-azaandrostan-3-one, 
ethyl 5a-4-azaandrostan-3-on-1 7p-yloxyacetate, 
5a-4-azaandrostan-3-orHl7p-yloxyacetic acid, 
5a-4-azaandrostan-3-on-17p-yloxy-N-phenytacetamide, 

5a-4-azaandrostan-3-on-1 7p-yloxy-N-(4- acetylphenyl)acetamide,diphenylmethyl 5a-4-azaandrostan- 
3-on-1 7p*yloxyacetate, 
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17p-nnethyleneoxy-[N-cycIohexyl-N-(N-cyclohexy!- carbamoyl)carbamoyl]-5a-4-azaandroslan-3-one, 
5a-4-azaandrostan-3-on-17p-yloxy-N-[4-(1(RS)-hydroxy- ethyl)phenyl]acetamide, 
5a-4-azaandrostan-3-on-17p-yloxy-N-(4-t-butyl- phenyl)acetamide, 
5 1 7p-methyleneoxy-[N-isopropyl-N-(N-isopropyl-carbamoyl)- carbamoyll-5a-4-azaandrostan-3-one, 

1 7-(4-met hyl pent yloxy>-4-methyl-5a-4-azaandrostan-3-one, 

17-hexyloxy-4-methyl-5a-4-azaandrostan-3-one,4-methyl-17- propyloxy-5a-4-azaandrostan-3-one, 
4-methyi-17-undecyloxy-5a-4-azaandrostan-3-one, 
17-allyloxy-4-methyl-5a-4-azaandrostan-3-one, 
10 17-aHyloxy-4-methyl-4-a2aandrost-5-en-3-one, or 

17-hexyloxy-4-methyl-4-azaandrost-5-en-3-one. 
Novel compounds of this invention further include, but are not limited to: 
17-(4-(isobuty1)benzyloxy)methyl-4-methyl-5a-4-azaandrostan-3-one, 
17-(4-acetamidobenzyloxy)methyl-4-methyl-5a-4-azaandrostan-3-one, 
15 4-methyl-17-(3-nitrobenzyloxy)methyl-5a-4-azaandrostan-3-one, 
4-methyl-17-(phenoxyethoxymethyl)-5a-4-azaandrostan-3-one, 
17-(3-(isopropyithlo)propyloxy)methyl-4-methyl-5a-4-azaandrostan-3-one, 
17-(2-fluorobenzyloxy)methyl-4-methyi-5a-4-zaandrostan-3-one, 
4-methyl-17-(3-(trlfluoromethyl)benzyloxy)methyl-5a-4-azaandrostan-3-one, 
20 17-(4-dimethylaminoben2yloxy)methyl-4-methyl-5a-4-azaandrostan-3-one. 

17-((N-t-butyl-carboxamido)methoxymethyl)-4-methyl-5a-4-azaandrostan-3-one, 
20-(3-(ethyithio)propyl)-4-methyl-5a-4-azapregnan-3-one, 
20-(2-(benzyloxy)ethyl)-4-methyl-5a-4-azapregnan-3-one, 
20-(3-methoxybenzyloxy)methyi-4-methyl-5a-4-azapregnan-3- one, 
25 17a-(carboethoxymethoxy)benzyl-4-methyl-5a-4-azaandrostan-3- one. 

20-(4-(methylthio)benzyloxy)methyl-4-methyl-5a-4-azapregnan- 3-one, 
4-methyl-17-n-octylthiomethyi-5a-4-azaandrostan-3-one, 
20-(t-butylthiomethy[)-4-methyl-5a-4-azapregnan-3-one, 
17-(2-furfijryl)thiomethyl-4-methyl-5a-4-azaandrostan-3-one, 
30 17-(geranyloxymethyl)-4-methyl-5a-4-azaandrostan-3-one, 
4-methyl-20-(2-(n-nonylthio)ethyl)-5a-4-azapregnan-3-one, 
20-(methylthiomethyl)-4-methyl-5a-4-azapregnan-3-one, 
1 7-(4-(benzyloxy)benzyloxy)met hyl-4-methyl-5a-4-azaandrostan- 3-one, 
20-(dlphenylmethylthio)methyl-4-methyl-5a-4-azapregnan-3-one, 
35 17-{3-(ethylthio)propyl)-4-methyl-5a-4-azaandrostan-3-one, 
4-methyl-20-(phenylthiomethyf)-5a-4-azapregnan-3-one, 
17-(ethylsulfonylmethy!)-4-methyl-5a-4-azaandrostan-3-one, or 
17-(4-ethoxybenzyloxy)methyl-4-methyl-5a-4-azaandrostan-3-one. 
Also included within the scope of this invention are pharmaceutically acceptable salts or esters, where a 
40 basic or acidic group is present in a compound of formula I, such as on the substituted alkyi, cycloalkyi, aryl 
or heterocyclic moiety. When an acidic substrtuent is present, i.e. -COOH, there can be formed the ammonium, 
sodium, potassium, calcium salt, and the like, for use as the dosage form. 

Where a basic group is present, i.e. amino, acidic salts, i.e. hydrochloride, hydrobromide, acetate, pamoate, 
and the like, can be used as the dosage form. 
45 Also, in the case of the -COOH group being present, pharmaceutically acceptable esters can be employed, 

e.g. acetate, maleate, pivaloyloxymethyl, and the like, and those esters known in the art for modifying solubility 
or hydrolysis characteristics for use as sustained release or prodrug formulations. 

The compounds of the present invention, may have asymmetric centers and occur as racemates, racemic 
mixtures and as individual diastereomers, with all isomeric forms being Included in the present invention. 
50 When any variable (e.g.. aryl, heterocycle, R^ R^, n, X, etc.) occurs more than one time in any constituent 

or general structural formula its definition on each occurrence is independent of its definition at every other 
occurrence. Also, combinations of substltuents and/or variables are permissible only if such combinations re- 
sult In stable compounds. 

As used herein "alkyi" is intended to include both branched- and straight-chain saturated aliphatic hydro- 
55 carbon groups having the specified number of carbon atoms (Me is methyl, Etis ethyl, Pr is propyl, Bu is butyl); 
"alkoxy" represents an alkyi group of indicated number of carbon atoms attached through an oxygen bridge. 
"Cycloalkyi" is intended to include saturated mono-, bi- and tricyclic ring groups, such as cyclopropyl, cydobu- 
tyl, cydopentyl, cydohexyl (Cyh), cydoheptyl, norbornanyl and adamantyl. "Alkenyl" is intended to indude hy- 
drocarbon groups of either a straight or branched configuration with one or more carbon-carbon double bonds 

49 



BNStXXSID: <EP ^05721 66A1J_> 



\ 



( 



EP 0 572 166 A1 

which may occur in any stable point along the chain, such as ethenyt, propenyl, butenyl, pentenyl, and the 
like. "Halo", as used herein, means fluoro, chioro, bromo and iodo. 

As used herein, with exceptions as noted, "aryl" is intended to mean phenyl (Ph) or naphthyl. 

5 The term heterocyde or heterocyclic, as used herein except where noted, represents a stable 5- to 7-mmv 

bered monocyclic heterocyclic ring which is either saturated or unsaturated, and which consists of carbon atoms 
and from one to three heteroatoms selected from the group consisting of N, O and S, and wherein the nitrogen 
and sulfur heteroatoms may optionally be oxidized, and the nitrogen heteroatom may optionally be quaternized, 
and including any bicyclic group in which any of the above-defined heterocyclic rings is fused to a benzene 

10 ring. The heterocyclic ring may be attached at any heteroatom or carbon atom which results In the creation of 
a stable structure. Examples of such heterocyclic elements include piperidinyl, piperazinyl, 2-oxopiperazinyl, 
2-oxopiperidlnyl, 2-oxopyrrolodlnyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, pyr- 
azoiidinyl, imidazolyl, imidazolinyl, imidazolidlnyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazoli> 
dinyl, isoxazoiyi, isoxazotidinyl, morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, quinudidinyl, isothiazolidinyl, 

15 Indolyl, quinolinyl, isoquinolinyl, benzimldazolyl, thiadiazoyt, benzopyranyl, benzothiazolyl, benzoxazolyl, furyl, 
tetrahydrofuryl, tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl sulfoxide, thiamor- 
pholinyl sulfone, and oxadiazolyl. Morpholino is the same as morpholinyl. Preferred heterocydes are piperidi- 
nyl, 2-oxopyrrolodinyl, pyrrolyl, pyrazolyl, imidazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, iso- 
xazoiyi, morpholinyl, thiazolyl, Isothiazolyl, quinuclldinyi, indolyl, quinolinyl, Isoquinolinyl, benzimldazolyl, thla- 

20 diazoyl. benzothiazolyl, benzoxazolyl, furyl, tetrahydrofuryl. thienyl, and benzothienyl. 

As used herein, "heteroaryl" represents a stable 5- to 7-mem bered monocydic unsaturated heterocyclic 
ring, which consists of carbon atoms and from one to three heteroatoms selected from the group consisting of 
N, O and S, and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the nitrogen het- 
eroatom may optionally be quaternized. 

25 Further abbreviations that may appear herein are defined as follows: 



DCC 


N,N'-dicyclohexylcarbodlimide 


Die 


1 .3-diisopropylcarbodiimide 


DEAD 


diethyl azodicarboxylate 


□MAP 


4-dimethylaminopyridine 


DMF 


N,N-dimethylformamide 


DMSO 


dimethyl sulfoxide 


EtOAc 


ethyl acetate 


PhsP 


triphenylphosphine 


m.p (or mp) 


melting point 


THF 


tetrahydrofuran 


m.w. (or mw) 


molecular weight 



Additional methods of making the compounds of the present invention are made by methods as described 
as follows and in general flowsheets IV through Vil, below. 

The compounds of this invention can be made from a steroid alcohol starting material, represented by gen- 
40 eral structural formula VIII: 

Y 

45 



vni 

55 

wherein a and b are both single bonds and is hydrogen, or a is a double bond, b is a single bond and is 
hydrogen, or a is a single bond, b is a double bond and R^ is absent; R^ is -H, methyl or ethyl; Y is -OH or 
-(CHRi)n-OH; R^ is-H, aryl, or C1,3 alkyi unsubstituted or substituted with aryl; and n Is 1-10. Methods of mak- 
ing starting alcohols of formula VIII are well known to those skilled in the art, and are described, for example, 
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in the following publications; Rasmusson. G.H., etaL. J. Med. Chem., 29, 2298-2315 (1986); Rasmusson, G.H., 
et al., J. Med. Chem., 27 1690-1701 (1984). 

Furthermore, the starting 4-azasteroid-20-alcohols of formula VIH may be made by several methods well 

5 known to those skilled in the art. For example, 4-a2asteroids containing a 17-carbonyl group (e.g. carboxal- 
dehyde) may be reacted with the appropriate organo-metaliic reagent to yield the corresponding secondary 
alcohol, while reduction yields the primary alcohol. Also, an appropriate 17-ketone may be reduced (e.g. with 
sodium borohydride) to the desired alcohol. The above mentioned ketones may be made by several methods 
well known in the art; one particularly useful method is that of A. Bhattacharya et al., Synt hetic Communica- 

10 tions 20 (17), 2683-2690 (1990), in which an activated carbonyl compound is reacted with a suitable Grignard 
reagent to give the desired ketone. Other activated carbonyl compounds (e.g. pyridine thioesters) may also 
be used. These alcohol functions may be constructed both before and after the formation of the 4-aza moiety. 

For purposes of illustration, general flowsheets IV through VII below employ specific steroid alcohol start- 
ing materials such as 17-hydroxymethyl-4-methyI-5a-4-azaandrostan-3-one (compound (ii) below) or 17-hy- 

is droxy-4-methyl-5a-4-azaandrostan-3-one (compound (v) below) as the starting alcohol. However, the present 
invention and the synthetic methods described herein are not limited by the use of any particular compounds 
in any of the schemes or synthetic descriptions presented below, except where otherwise noted, but rather 
the schemes and synthetic descriptions are presented for illustrative purposes to those skilled in the art. A 
person skilled in the art would be able to choose the appropriate alcohol starting material to use in the following 

20 general synthetic route descriptions to arrive at a target product within the scope of generic formula I. 

As depicted in general flowsheet IV below, thioethers (iv) can generally be made by forming the mesylate 
(iii) of alcohol (ii) by common methods known in the art, e.g. using methanesulfonyl chloride in CH2CI2 with 
pyridine, and then treating the mesylate with M^S"-R^ wherein M^ is a metal ion. e.g. Na"^ or K^, and Is as 
defined in formula I. The M^S'-R"^ reagents are either commercially available, such as sodium thioethoxide or 

25 potassium thiophenoxide, or can be generated by methods well known in the art e.g., as described in J.Org. 
Chem, 40, p 1181 (1975) or J. Chem. Soc. p 3127 (1928). 



FLOWSHEET IV 

30 



35 



40 



45 



50 



55 




As depicted in general flowsheet V, below, the starting alcohol (v) can be treated with a diazo-reagent (vi) 
using techniques well known In the art, e.g. using boron trifluoride etherate or Rh2(OAc)4, to obtain ethers of 
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IS 



formula (vH). Diazo-reagents. such as diazomethane, diphenyldiazo methane, benzyldiazo-acetate, etc., are 
generated by methods well know in the art, such as by the methods descrit>ed in the following publications: 
British Patent 1 ,533,381 ; British Patent 1 ,459,285; J. Chem, Soc. Perkins I. p. 2030 (1 975); Organic Synthesis. 
Collective Vol. Ill, p. 351 (1955); J. Org. Chem.. 24, p. 560 (1959). 

When R» is -H and is -COOC2H5 in compound (vti), hydrolysis of the ester with base followed by treat- 
ment with acid produces compound (viil). The acid (vlii) can be coupled with an amine, e.g. an arylamine such 
as aniline, 4-t-butyl aniline, or p-amino-acetophenone, by common amide coupling procedures well known in 
the art, e.g., using the carbodiimide method with reagents such as DCC or DIG in the presence of DMAP, to 
form an amide exemplified by (x). When DOG is used, the sideproduct (xi) is formed as well; when DIG is used, 
a sideproduct similar to (xi) is formed except Instead of a cyclohexyl urea moiety, it contains an isopropyl urea 
moiety. Treatment of (viii) with a diazo reagent, such as diphenyl diazomethane, and Rh2(Ac)4 under conditions 
well known in the art leads to formation of compounds exemplified by (ix). 

The 5a-4-azandrostan-3-on-17-yloxyacetlc acid and ethyl 5a-4'azaandrostan-3-on-17p-yloxy-acetate 
analogs can be prepared according to general scheme 2 but are more preferably prepared according to the 
routes described in Examples 17 and 21 herein. 



GENERAL F LOWSHEET V 



20 



25 



30 




n=n=cr^r'* 



N 



OCHR^Rb 




35 



R^=R^ = -H; 

R^ = R^ = .Ph; or 

R^ = H and R** = -COOC2H5 or 



40 



COOCHPhg. 



45 



so 
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FLOWSHEET V (CONT'D^ 



10 



IS 



20 



(vii) 

where is -H 
and is -COOCgHg 



1. OH 



Ng^CR^R''/ 
Rh2{OAc)4 




OCHgCOOH 



Aryl-NHg/DCC/DMAP 



25 



30 




OCHgCOOCHR^R^ 




OCHgCONH-Aryl 




Amide compounds of formula (x) can also be made by alternative methods well known in the art, e.g., by 
50 reacting (vii) wherein is -H and is -COOC2H5 directly with an unsubstituted or substituted aryl-NH2 com- 
pound and heating the reaction, e.g., to about 170''C - 180''C. Another method, e.g., is to form a mixed an- 
hydride of acid (viil) and react it with the desired primary amine to obtain compounds of formula (x). 

As depicted in Scheme 3, below, the starting alcohol (v) can be treated with a strong base, such as NaH 
or KOH, in an appropriate solvent such as DMF or DMSO, followed by treatment with an alkyi- or alkenyl-halkie 
55 (xii-a), such as hexyliodide or allylbromide for example, to form the corresponding alkyi- or alkenyl-ether prod- 
uct (xiii-a). Use of KOH in DMSO is preferred. 
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FLOWSHEET VI 



OAlk 



10 



15 



(v) 1) KOH/DMSO 
2) ALK-halo 

(xii-a) 




20 



25 



(y) 1) KOH/DMSO 
2) Ar-FI 

(xii-b) 



OAr 




30 



35 



40 



45 



Also as depicted In flowsheet V, aryl ether and heteroaryl ether products (xiii-b) can be prepared by treating 
the steroid alcohol starting material with afiuoroaryl orfluoroheteroaryl compound (xii-b), such as p-nitrofluor- 
obenzene, p-cyanof luoro-benzene or 3-f luoropyridine for example, and NaH or KOH in an appropriate solvent 
such as DMF or DMSO, with KOH/DMF and KOH/DMSO being preferred. 

Alternatively, aryl ether and heteroaryl ether products of formula (xiii-b) can be prepared by treating the 
steroid alcohol starting material with an unsubstituted or substituted hydroxy aryl or hydroxy heteroaryl conn- 
pound such as phenol or4-hydroxybiphenyl for example, and triphenylphosphine and diethyl azodicarboxylate 
(DEAD). With this method, the ether product will have stereochemistry at the 17-posltion that is the opposite 
of the starting alcohol when Y is -OH in formula (I). For example, using this procedure, 4-methyl-17a-phenoxy- 
5a-4-azaandrostan-3-one is the product of 17p-hydroxy-4-methyl-5a-4-azaandrostan-3-one and phenol. 

Heteroaryl ether products can be reduced by methods well known in the art, e.g., by hydrogenatibn in an 
appropriate solvent such as MeOH, in the presence of a catalyst such as palladium or platinum on carbon, to 
obtain compounds of formula I wherein is a saturated heterocyde. 

As depicted in flowsheet VII below, compounds of formula (xvii) can be prepared by treating the amino 
hydrochloride derlvath^e (xv) with the appropriate anhydride reagent using methods well known to those skilled 
in the art. "R<i" in Scheme 4 can be heterocyde, "A" as defined in the generic description of compounds of 
formula I, or -(CH2)q-CO-Q, wherein the variables "q" and "Q" are as defined in the generic description of com- 
pounds of formula I. Alternatively, compounds of formula (xvii) where is -(CH2)q-CO-Q can be made by treat- 
ing (xv) with an anhydride of formula 



50 



CO 
(CH2)q O 
CO 



55 and base, 

such as pyridine, to make intermediate compounds of formula (xvii) where R*' is (CH2)q -COOH, and then mak- 
ing amides and esters from the intermediate acid. Compound (xv) is prepared by reduction of the nitro group 
of compound (xiv) wherein R« is -NO2, by common techniques well known in the art, e.g., hydrogenation in the pres- 
ence of a catalyst such as Pt02. and treatment with an acid such as HO. Compound (xiv) wherein is -NO2 can 
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be prepared by methods decribed above for making aryl ethers. 

Also as depicted in scheme 4, below, the cyano group of compound (xiv), wherein R9 is -CN, can be hy- 
drolyzed by methods well known in the art, e.g., by treatment with H2O2 and base such as NaOH, to provide 
5 compound (xvi). The primary amide of (xvi) can be alkylated by methods well known In the art, such as with 
methyl iodide, for example, to make the secondary or tertiary amide derivatives. 



FUQW$HEET VII 

10 



15 



20 




OCgHs-NHg^HCI 



25 



30 



40 



R^=-CN 
H2O2/ 
NaOH 




OCgHs-CONHg 



(R^C0)20/ 
pyricline/CH2Cl2 




OCgHs-NHCOR^ 



(xvii) 



45 



50 



By using methods well known to those skilled in the art, the diazonium salt of compound (xv) can be made 
by treatment of (xv) with HNO2 or an alkyt nitrite. The resulting diazonium salt can be used as an Intermediate 
in a variety of reactions to replace the diazonium moiety to make other substituted aryl ether derivatives. For 
example, the d iazonlum salt moiety can be replaced with a halo, -CN, -OH or alkoxy group by common methods 
well known to those skilled in the art Or the diazonium moelty can be replaced with hydrogen to yield the 
unsubstituted aryl ether derivative. 

Alternatively, the ethers of this invention may be obtained by first preparing the desired ether and thioether 
groups at the desired position in the appropriate non-aza steroid followed by ring opening of the A-ring and 
subsequent closure to the desired 4-azasterold. For example, a 20-alkoxy-substituted pregn-4-en-3-one may 
be oxidized with permanganate periodate to the corresponding seco-acid which is then reacted with an ap- 
propriate amine to give, after reduction of the first obtained 4-aza-5-enesterotd, the desired 20-ether- 
substituted-5a-4-azapregnan-3-one. 
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EXAMPLES FOR THE CASE WHEN SUBSTITUENT "A" OF GENERAL FORMULA"!" IS AS DEFINED IN 
GROUP "IIKA)" 

DESCRIPTION WHERE STRUCTURE A iS IIIA 

A first preferred embodiment of this class Is represented by compounds of formula iX: 



10 



15 



20 




25 



30 



35 



40 



IX 

wherein R^ is -Ci_2oalkyl, unsubstituted or substituted with one or more of 

-OH, halo, -Ci^alkoxy. -Ci^lkenyl. -S(0)pR5, -N(R5)2 aryl unsubstituted or substituted with one or more 
of aryl. R^ or R^, heterocycle unsubstituted or substituted with one or more of R^ or R9, or -C3_io cycloalkyl un- 
substituted or substituted with one or more of R^ or R^, and X, p, R^, R^, and R^ are all as defined in formula 
I. 

Another preferred embodiment of this invention is represented by comF>ounds of general structural formula 
IX wherein R^ is -Ci_2o all<yl substituted with -CONRSRS, -COOR6 or -CONR«CONHR8 
and X, R^ R^ and R^ are all as defined in formula I. 

Another preferred embodiment of this invention is represented by compounds of formula IX wherein R'^ is 
aryl unsubstituted or substituted with one or more of aryl, R^ or R^; heterocycle unsubstituted or substituted 
with one or more of R^ or R^; -C^-io cycloalkyl unsubstituted or substituted with one or more of R^ or R®; -NR^R^; 
or -OR5; 

and X, R^ R^. and R® are all as defined in formula I. 

Another preferred embodiment of this invention Is represented by compounds of general structural formula 

X: 



45 



50 



O 



55 




(CHR^)n-X-C-R^ 



wherein R^ is -Ci_2o alkyi, unsubstituted or substituted with one or more of 

-OH, halo, -Ci^afkoxy, -Ci^kenyl, -S(0)p-R^ -N(R^2* aryl unsubstituted or substituted with one or 
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more of aryl, or R^, heterocycle unsubstituted or substituted with one or more of R^ or R^, or -Cs^to cycloallcyl 
unsubstltuted or substituted with one or more of R^ or R®, 
and X, n, p, R^ Rs, R7, and R® are ail as defined in formula I. 

Another preferred embodiment of this invention is represented by compounds of general structural formula 
X wherein R-* is -Ci_2o alkyi substituted with -CONRSRs. -COOR« or -CONRSCONHRs, 
and X, n, R\ Rs Ro and R^ are all as defined in formula I. 

Another preferred embodiment of this invention is represented by compounds of formula X wherein R^ is 
aryl unsubstltuted or substituted with one or more of aryl, R^ or R^;heterocycle unsubstituted or substituted 
with one or more of R^ or R®; -CVio cydoalkyl unsubstituted or substituted with one or more of R^ or R»; -NR^RS; 
or-OR5; 

and X, n, R^ R^ R^, and R^ are all as defined in formula i. 

Novel compounds of the present invention Include but are not limited to the following compounds: 



IS 



20 



25 



v^^^OC"(CH2)9"CH2"S~C2H5 




^ 20-(11-(ethylthio)undecanoyloxy)-4-methyl-5a-4'azapregnan-3-one, 



35 



40 



45 




O 

II 



OC-CH2-O-C2H5 



20-ethoxyacetyioxy-4-methyl-5a-4-azapregnan-3-one, 



50 



55 
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O 
II 




C(CH2)io-CH2S-CH (CH3)2 



1 7-(1 2-(lsopropylt hb)dodecanoyloxy)-4-met hyl-5a-4-azaandrostan-3-one, 

O 




C-(C H2)'| o"C H2^S"C H (C H3)2 



20-(1 2-(isopropylthio)-dodecanoy1oxy)-5a-4-azapregn-1 -ene-3-one. 



35 



40 



45 



so 



55 




OC-NH 



17-(t-butylanninocarbonyloxymethyl)-4-methyl-5a-4-azaandrostan-3-one, 
4-methyl-20-tridecanoyloxy-5a-4-azapregnan-3-one, 
20-t-butylacetyloxy-4-methyI-5a-4-azapregnan-3-one, 
4-met hyl-20-trimet hylacetytoxy-5a-4-azapregnan-3-one, 
4-methyl-20-(10-undecenoyloxy)-5a-4-azapregnan-3-one, 
20*(3,7-dimethyt-6-octenoyloxy)-4-methyt-5a-aza-pregnan-3*one, 
20-(3-carboxypropionyloxy)-4-met hyl-5a-4-azap reg nan-3-o ne, 
20-(11-(carbomethoxy)undecanoy1oxy)-4-methy!-5a-4-azapregnan-3-one, 
20-(3-(carbobenzyloxy)proplonyloxy)-4-met h yl-5a-4-azapreg nan-3-one, 
20-(1-adamantylacetyloxy)-4-methyl-5a-4-azapregnan-3-one 
4-methyl-20-(2-norbornylacetyioxy)-5a-4-azapregnan-3-one, 
20-(3,4-dimethoxyphenyl)acetyloxy-4-methyl-5a-4-aza-pregnan-3-one, 

58 
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20-(4-isopropylphenyl)acetyioxy-4-methyl-5a-4-azapregnan-3-one 

20-(isopropylthto)acetyloxy-4-methyl-5a-4-aza-pregnan-3-one, 

20-(9-(isopropylthio)nonanoyloxy)-4-methyl-5a-4-aza-pregnan-3-one, 
5 20-(12-(isopropylthio)dodecanoyloxy)-4-methyl-5a-4-azapregnan-3-one, 

20-(11>(ethyisulfinyl)undecanoyloxy)-4-methyl-5a-4-azapregnan-3-one, 

20-(12-(t-butylthio)dodecanoyloxy)-4-methyl-5a-4-aza-pregnan-3-one 

4-methyl-2C)-(4-thien-2-yl)butyroyIoxy-5a-4-aza-pregnan-3-one, 

20-trimethylacetyloxy-5a-4-a2apregnan-3-one, 
10 20-(9-(isopropylthlo)nonanoyloxy)-5a-4-a2apregnan-3-one, 

20-(12>(isopropylthio)dodecanoyioxy)-5a-4-azapre9nan-3-one, 

20-acetoxymethyl-4-methyl-5a-4-azapregnan-3-one, 

4-methyf-20-(trimethylacetyloxy)methyl-5a-4-aza-pregnan-3-one, 

20-(12-(isopropylthio)dodecanoyloxy)methyl-4-methyl-5a-4-azapregnan-3-one, 
15 1 7-acetyloxymethyi-4-methyt-5a-4-azaandrostan-3-one, 

4-methyl-17-trimethylacetyloxynnethyt-5a-4-azaandrostan-3-one, 

1 7-{2-et hyl hexanoyloxy)met hyl-4-met hyU5a-4-azaa ndrostan3-one, 

1 7-(methylaminocarbonyloxymethyl)-4-methyl-5a-4-azaandrostan-3-one, 

17-(12-(isopropylthio)dodecanoyloxy)methyl-4-methyl-5a-4-azaandrostan-3>one. 
20 17p-(benzylaminocarbonyloxy)-4-methyl-5a-4-azaandrostan-3-one, 

20-trimethylacetyloxy-5a-4-a2apregn-1-ene-3-one, or 

20-(t-butylaminocarbonyloxy)-4-methyi-5a-4-azapregnan-3-one. 
Novel compounds of the present invention further include, but are not limited to the following compounds: 

17-(2-furylacetoxymethyl)-4-methyl-5a-4-azaandrostan-3-one, 
25 17-(4-isopropylphenylacetoxymethyI)-4-methyl-5a-4-azaandrostan-3-one. 

1 7-(cydohexylacetoxymet hyl)-4-methyI-5a-4-azaa ndnDStan-3-one, 

17-(3-indolylacetoxymethyl)-4-methyl-5a-4-azaandrostan-3-one. 

17-(4-methylcyclohexanecarbonyloxymethyl)-4-methyl-5a-4-azaandro8tan-3-one, 

17-(4-(3-indolyl)-butyroyloxymethyl)-4-methyl-5a-4-azaandrostan-3-one, 
30 17-(4-isobutyIbenzoyloxymethyi)-4-methyl-5a-4-azaandrostan-3-one, 

17-(acetoxyacetyloxymethyi)-4-methyl-5a-4-azaandrostan-3-one, 

1 7-(6-bromohexanoyloxymet hyl)-4-met hyl-5a-4-azaandrostan-3-one, 

4-methyl-20-(4-nitrobenzoyloxymethy!)-5a-4-azapregnan-3-one, 

20-((3-acetamido)benzoyloxy)-4-methyl-5a-4-azapregnan-3-one, 
35 20-(3.4-dimethoxyphenylacetyloxymethyl)-4-methyl-5a-4-azapregnan-3-one, 

17-(4-ethoxybenzoyloxymethyl)^-methyl-5a-4-azaandrostan-3-one, 

4-methyl-20-(palmltoyloxymethyl)-5a-4-azapregnan-3-one, 

17-(iminodibenzyl-5-carbonyloxymethyl)-4-methyl-5a-4- azaandrostan-3-one, 

4-methyl-20-(stearoyloxy)-5a-4-azapregnan-3-one, 
40 17-(3,5-bls-{trifiuoromethyl)benzoyloxymethyl)-4-methyl-5a-4- azaandrostan-3-one. 

1 7-(3-cyanobenzoyloxymethyl)-4-met hyl-5a-4-azaandrostan-3- one, 

20-(heptafluorobutyroyloxymethyl)-4-methyl-5a-4-azapregnan- 3-one, 

20-(4-benzoylbenzoyloxymethyl)-4-methyl-5a-4-azapregnan-3-one, 

1 7-(benztriazol-5-carbonyloxymethyl)-4-methyl-5a-4 azaandrostan-3-one, 
45 20-(3,5-dlfluorobenzoyloxy)-4-methyl-5a-4-azapregnan-3-one, 

17-(bis-(4*lsopropyl)phenyl)acetyloxymethyl-4-methyl-5a-4-azaandrostan- 3-one, 

4-methyl-20-(salicyloyloxymethyl)-5a-4-azapregnan-3-one. 

1 7-((3-hydroxy-4.4,4-trichlorobutyroyloxy)methyt)-4-met hyl- 5a-4-azaandrostan-3-one, or 
17-(cinnamoyloxymethyl)-4-methyl-5a-4-azaandrostan-3-one. 
50 Also Included within the scope of this invention are pharmaceutically acceptable salts or esters, where a 

basic or acidic group is present in a compound of formula t, such as on the substituted alkyi, cydoalkyl, aryl 
or heterocyclic moiety. When an acidic substituent is present, I.e. -COOH, there can be formed the ammonium, 
sodium, potassium, calcium salt, and the like, for use as the dosage form. 

Where a basic group is present, Le. amino, acidic salts, i.e. hydrochloride, hydrobromide, acetate, pamoate, 
55 and the like, can be used as the dosage form. 

Also, in the case of the -COOH group being present, pharmaceutically acceptable esters can be employed, 
e.g. acetate, maleate, pivaloyloxymethyl, and the like, and those esters known in the art for modifying solubility 
or hydrolysis characteristics for use as sustained release or prodrug formulations. 

The compounds of the present inventbn, may have asymmetric centers and occur as racemates, racemic 
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inixtures and as individual diastereomers, with all isomeric forms being included in the present invention. 

The compounds of this invention can alternatively be made generally from a steroid alcohol starting ma- 
terial, represented by formula XI: 

bHR^)n-OH 



10 



IS 




XI 

20 

wherein a and b are both single bonds and Is hydrogen, or 

a is a double bond, b is a single bond and is hydrogen, or 
a a single bond, b is a double bond and R^ is absent; 
Ri is -H. aryl. or C^^alkyl unsubstituted or substituted with aryl; 
25 R3 is -H, methyl or ethyl; and n is zero through 1 0. 

Methods of making starting alcohols of formula XI are well known to those skilled in the art and are de- 
scribed, for example, in the following publications: Rasmusson, G.H. et al. J. Med. Chem. , 29, 2298-2315 
(1986): Rasmusson, G.H. et §1., J. Med. Chem. , 27. 1690-1701(1984). 

Furthermore, the starting 4-azasteroid-20-alcohols of Formula XI may be made by several methods well 
30 known to those skilled in the art. For example, 4-azasteroids containing a 17-carbonyl group (e.g. carboxal- 
dehyde) may be reacted with the appropriate organo-metallic reagent to yield the corresponding secondary 
alcohol, while reduction yields the primary alcohol. Also, an appropriate 17-ketone may be reduced (e.g. with 
sodium borohydride) to the desired alcohol. The above mentioned ketones may be made by several methods 
well known in the art; one particularly useful method is that of A. Bhattacharya et al.. Synthetic Communica- 
35 tions 20(17). 2663-2690 (1990), in which an activated carbonyl compound is reacted with a suitable Grignard 
reagent to give the desired ketone. Other activated carbonyl compounds (e.g. pyridine thioesters) may also 
be used. 

These alcohol functions may be constructed both before and after the formation of the 4-aza moiety. 
One method of preparing compounds of formula I is to condense the starting steroid alcohol with an acid 
^ of formula (ii) 

R^-COOH (ii) 

under conditions known to those skilled in the art, e.g., in an appropriate solvent such as CH2CI2, in the pres- 
ence of 4-(dimethylamino)-pyridine (DMAP) and N.N'-dicyclohexyJcarbodiimide (DCC). 
Another method of preparing compounds of formula I is to combine the starting alcohol (i) with an acid chloride 
^ of formula (iii) or acid anhydride or mixed anhydride of formula (iv) 

R^-COCI (iii) 
(R^0)20 (iv) 

under conditions known to those skilled in the art, e.g. under dry conditions using an appropriate solvent such 
as CH2CI2 at a reduced temperature, such as about O^C, in the presence of a base such as pyridine. 

so Carbamate derivatives of formula I can be prepared by reacting the starting alcohol XI with an isocyanate 

compound, such as benzyl isocyanate or t-butytisocyanate for example, under conditions known to those skil- 
led in the art, e.g., under dry conditions in an appropriate solvent such as benzene, in the presence of a base 
such as 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), with heating e.g. to 60*'-70'G, 

The thiol esters may be conveniently prepared from the corresponding alcohol via the literature procedure 

S5 described in Tetrahedron Letters, 22 (1981) pp. 3119-3122, that is, the alcohol and a thiolacld are reacted to- 
gether in.the presence of the preformed adduct from triphenytphosphlne and diisopropyl azodicarboxylate. Al- 
ternatively, the firee thiol obtained from these t hiolesters via standard saponification or reduction methods may 
then be acylated via standard procedures to obtain other thiolesters. 

60 



BNSDOCID: <EP p57216eAlJ_> 



BP 0 572 166 A1 

The variable "R^" used in the above synthetic method descriptions is defined in formula I. 

EXAMPLES FOR THE CASE WHEN SUBSTITUENT "A" OF GENERAL FORIS4ULA "I" IS AS DEFINED IN 
GROUP "IVCA)" 

An embodiment of this category is where: 
A Is: 

R2 



(b) 



R^^..-W-R3 
N 



except when R2 equals H; there is a 5aH and W equals C(0). can not be Ci_i2 aikyl. 

I ^ 

(c) R*v^(CH)^-W-R3 ; ' 



wherein 
Ri is: 



R2is: 



R3is: 



H, or 

Ci-20 alkyl; 
H, or 

Ci_2o alkyi; 
H. 

Ci-2oalkyi, 

Ce-14 aryl 

heteroaryl, 

C6-14 arylCi_2oalkyl, 

heteroarylCi_2oalkyl, 

alkylthioCi_2oallcyl. 

Ci_2o alkyl8ufonylC',_2oalkyl> 
Ci_2o alkylsulf inylCi_2oalkyl, 
^1-20 alkyloxycarbonylCi.2oalkyl, 
Ci_2oalkylC6-i4arylCi_2oalkyl, 
carboxyCi _2oal kyl , 
Ci.2oaikyloxyCi_2oalkyl, 
Ci_2oalkoxycarbonylCi_2oa!kyl, 
Ci_2oalkylcart)onylCi_2oalkyl, 
C3_2ocydoalkyl, 

C3.2ocycloalkylCi.2oalkyl. 

arylCi_2oalkyloxycarbonylCi_2oalkyl, 
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10 



IS 



20 



25 



heteroarylCi.2oalkyloxycarbonyl Ci.20 alM t 

haIoCi_2oa'kyf. 

halohydroxyCi_2oalkyl. 

hydroxyCi.2{)alkyl, 

t hiosulf atoCi_2oalkyl , 

^6-14 arylCi_2oa!kyloxyCi_2oalkyl, 

diarylCi_2oalM> 

triarylCi.2oalkylt 

C2.20 alkenyl, 

C2.20 alkenylCi_2oalkyl, 

C6-14 arylC2-2oalkenyl. 

heteroarylC2-2o3lkenyl , 

Ce-u arylcarbonylarylCi.2oalkyl. 

C2-2oalkynylCi.2oalkyJ. 

C6_i4 arylC2-2oaJkynylCi_2oalkyl. or 

heteroarylC2-2oalkynylCi.2oatkyl; 

H, 

Ct_2oalkyl, 
C6-14 aryl, or 
heteroaryl; 



RSis: 



H, or 

Ci_2o alkyl; 



Wis 



30 



35 



O O 

II II 
-C-, or -S-; 

II 
O 



40 



X is an Integer from 1 to 25; 

and dashes indicate a double bond is optionally present 

Advantageously, compounds of the following general structural formula XII are disclosed: 



45 



so 




xn 



and the pharmaceutically acceptable salts thereof, wherein 
A is: 
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10 



35 



40 



R2 



(a) RV^N-W-R3 



15 except when equals H; there is a 5aH and W equals C(0), can not be C1.12 alkyl. 

(c) R*^ 



20 



wherein 
25 Ri Is: 




X 



R2 
I 

N-W-R3 



R2 is: 



H. methyl or ethyl; 
H, or 

Ci_2oalkyl; 



30 R3 is: 



H. 

Ci_2oa'kyI further comprising a straight or branched chain alkane of up to 20 carbon atoms: 

^6-14 aryl wherein aryl comprises a mono or poiycyclic system composed of 6-membered aromatic rings 
either unsubstituted or substituted with R wherein R comprises H, Ci-ealkyI, arylCi.2oalkyl with the alkyi groups 
unsubstituted or substituted with hydroxy!, C^^alkyioxy, carboxy Co.ioalkyl, or halogen or aryl is directly sub- 
stituted independently with hydroxyl, haloCi_2Qalkyl, carboamide, benzoyl, Ci_2oalkyloxy, Ci_2oaIkyl, C2-2oalke- 
nyl, cyano, nitro, acetamide or halogen; 

heteroaryl which comprises a mono or poiycyclic system composed of 5 or 6-membered aromatic rings 
containing 1, 2, 3 or 4 heteroatoms chosen from N, O, or S and either unsubstituted or substituted with R or 
independently with hydroxy! C^zoSlkyfoxy, Ci_2oalkyl, benzoyl, carboamide, acetamide, halogens, C2.2oalkehyl, 
cyano, nitro, or haloalkyi directly bonded to the aromatic carbon atom(s); 

C6-14 arylCi_2oaikyl of the formula: 



50 




wherein the aromatic ring is optionally and independently substituted with R^ and R° wherein R^ and R^ com- 
prise: 

H. 

CH3. 
C2H5. 

carboxamido, 
OCH3. 
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CiCeaJkylthlo, 
CiCealkylsulfinyi, 
CiCealkylsulfonyt, 
NH2. 

CH3NH.(CH3)2N-. 

NO2, 

CN. 

OH. 

Fl, 

acetamido, 
CI. 

OC2H6, 
CF3. 

isopropyl, or 

isobutyl; n equals 1-20 and the Ci_2oalkyl group is optionally substituted with R^; 
HeteroarylCi_2oalkyl further comprising the formula 



wherein X equals O. S. or NR; and n equals 1-20; 

Ci_2oalkylsulfonylCi_2oalkyl 

Ci_2oalkylthioCi_2oaIkyl 

Ci-2oalkylsulf inylCi_2oalkyl comprising the formula: 
-(CH2)nS(0)p-R9 wherein R^ comprises 



isopropyl. 

isobutyl, 

sec-butyl. 

t-butyl, 

isopentyl, 

neopentyl, or 

isohexyi; n equals 1-20, p = 0-2; 
C1.20 a!kyloxycarbonylC^.2oS'M further comprising the formula: 



or 





o 

^(CH2)n-C-ORlO 



wherein R^o 
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comprises: 

CH3, 

C2H5, 

5 C3H7, 

C4H9, or 

CsHti; and n equals 1-20; 
CarboxylCt-2oalkyl further comprising: 

10 o 

-(CH2)n-C-OH; 



n= 1-20; 

iS CY_2gall(ytcarbonylCi_2oalkyl furtlier comprising tlie formula 



o 

-(CH2)n-C(CH2WCH3, 

n equals 1-20; 

m equals 0-19; 
C3.20 cydoalkylCi_2oallcyl of the formula: 

-(CH2)n-(cycloalkyl) wherein the cycloalkyi portion comprises monocyclic, bicyciic, or polycyclic hydro- 
carbons of up to 20 carbon atoms wherein the rings are optionally substituted with Ri; and n = 1-20; 
ArylCi_2oalkyloxycart>onylCi_2oalkyl of the formula: 



O 

^ -(CH2)n-C.O(CH2)n-^ ^ 



^ wherein n = 1-20; 

HeteroarylCi_2oalkyloxycart3onylCi_2oalkyl of the formula: 

o 

40 -(CH2)n-C-0-(CH2)n-Heteroaryl 



wherein Heteroaryl is as defined and n = 1-20; 
haloCi_2oalkyl of the formula: 

-(CH2)n-CH2X wherein 

X equals Br, CI, F or I; n is 1-19; 
hydroxylCi_2oalkyl of the formula: 

-(CHajnCHaOH, n is 1-19; 
halohydroxylCi_2oalkyl of the formula: 

X 

-(CH2)n-CH-(CH2)q-C.X 
OH X 

wherein X 

equals Br, CI. F or I; n = 0-18, q = 0-18 n +q = 0-18; 
ThiosulfatoCi.26alkyl of the formula: 
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-(CHJnCHzSSOgNa; n is 1-20; 
ArylCi_2oalkyloxyCi.2oalM of the formula: 



-(CH2)n-0-(CH2)n- 



10 



R8 



n is 1-20; 

ArylcarfoonylarylCvzoalkyI of thie formula: 



IS 



20 



-(CH2)n-0-(CH2)n 

R8 



P7 O 
li 

C 



n equals 1-20; 

DiarytCi_2oalkyt of the formula: 



25 



30 



35 



n equal 0-19; 

TriarylCi.2oalkyl of the formula: 



40 



45 



50 



55 



-(CH2)„C 



R7 . 



R7 



-(CH2)„C 



JO 



R7 



R7 



n, equal 0-19; 

C6_i4ary]C2_2o3lkeny1 of the formula: 



66 



BNSOOCID: <EP q572166A1 J_> 



EP 0 572 166 A1 



{CH2)n-(CH=CH)-(CH2), 



m 




10 



IS 



wherein: 
n = 0-18, 
m = 0-18, 
n + m = 0-18; 



20 R5 is: 



H, 

Ci_2oalkyl. 
CViAaryl, or 
heteroaryl; 

H. or 
Ci-i2alkyl; 



Wis: 



25 



o 

C - , or 



30 



o 

-s-, 
o 



35 



X is an integer from 1-10; 

and the dashes indicate a double bond is optionally present. 
Compounds of the general structural formula XIII 



40 



45 




so 



xni 



55 



and listed in Table 1 are representative of the compounds claimed in the instant invention. In a preferred em- 
bodiment, Ri may be H or CH3 and A may be as indicated in Table 1 . Particular representative chemical names 
are also listed in Table 1 adjacent to the respective side chain and specifically reflect whether the 1 position 
is saturated or unsaturated. Advantageously, is CH3, A is as indicated in Table 1 and the 1 position is satu- 
rated. 
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TABLE 1 

Side Chain A Compound(s): 



O 4-methyl-20(trimethylacetamldo)- 
21 tJ-c-l— 5a-4-aza-pregnan-3-one 

' 4-methyl-20(trimethylacetamido)- 



6a-4-aza-1 -pregnen-3-one 



O 4-methyM 7p(tiimethylacetamidomethyl)-4-aza- 

H II , 5a-androst-1 -en-3-one 
(2) ^^"^T" 4-methyl-17p(trimethylacetamidomethyl)-4-aza- 



i 



5a-androstan-3-one 



O 4-methyl-1 7p(trimethylacetamido)-4-a2a- 

H II Sa-androsM -Gn-3-one 

(3) .^i" ' 4-methyl-17p(trimethylacetamido-4-aza- 

5a-androstan-3-one 



O 1 7j3(acetamido)-4-methyl-4-aza- 

5a-androst-1 -ene-3-one 



(4) HN-C-CH3 

1- 



1 7p(acetamido)-4-methyl-4-a2a- 
5a-androstan-3-one 



.0572166A1_L> 
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TARI F 1 rnONTD^ 



Side Chain A Compound(s): 



^ 4-metliyl-17p(2-thlophenesulfonamidomethyl-4- 
aza-5a-androst-1 -en-3-one 



(6) 



^ ][ 4-methyl-17p(2-thiophenesulfonamidomethyl)-4- 



(S) ^"l^s 

^ aza-5a-androstan-3-one 



O 

H II 

N-C(CH2)ioCH2-S— < 7p(isopropylthlododecanoylamidomethyl)- 
^ 4-methyl-4-aza-5a-androst-1-en-3-one 
r 1 7p(isoproplthlododecanoylamidomethyl)- 

4-methyl-4-aza-5a-androstan-3-one 



Q 4-methyl-1 7P(2-thiophenecarboxamidomethyl)- 

(7) N-C— f^^^ 4-aza-5a-androst-1-en-3-one 

^ S— ^ 4-methyl-17p(2-thiophenecarboxamidomethyl)- 
4-a2a-5a-androstan-3-one 



^ ^ 17p(carbomethoxyoctanoylamidomethyl)- 
N-C(CH2)7C02CH3 4-methyl-4-aza-5a-anclrosM-en-3-onG 

1 7|3(carbomethoxyoctanoylamidomethyl)- 
4-methyl-4-a2a-5a-anclrostan-3-one 



_057216eA1J_> 
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TABLE 1 /CONT'D^ 



0, HO 




Side Chain A Compound(s): 

O \ 7|3((2-(4-isobutylphenyl)-propionamido- 

II I /zztk / — methyl)-4-methyl-4-a2a-5a-androsM -en- 
s-one 

17p((2-(4-isobutylphenyl)-propionamido- 
methyl)-4-nriethyl-4-aza-5a-androstan- 
3-one 

O 

H II 17p(8-carboxyoctanoylamidomethyl)- 
(10) ^N-C(CH2)7COOH 4.niethyl-4-aza-5a-androsM-en.3-one 

V 1 7p(8-carboxyoctanoylamidomethyl)- 

4-methyl-4-a2a-5a-androstan-3-one 



O O 1 7p(acetoacetamidomethy l)-4-methyl- 

^ " " 4-aza-5a-androst-1-en-3-one 



N-C-CH2-C-CH3 



17p(acetoacetamidomethyl)-4-methyl- 
4-a2a-5a-androstan-3-one 



O 1 7p(1 -Adamantylacetamidomethyl)- 

1^ Jl H A-i^ 4-methyl-4-aza-5a-androsM-en-3-one 
/^p. ^--N-C-CH2-1-Adnri ^ 

^ ' r 17p(1-Adamantylacetamidomethyl)- 

4-methyl-4-aza-5a-androstan-3-one 



0572166A1 1 > 
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TABUE 1 (CQNT'P) 
Side Chain A Compound(s): 



O 



4-methyl-17P(2-thiopheneacetamidomethyl)- 



N-C-CH 4-a2a-5a-androst-1-en-3-one 

^^^^ ^^.^^^ S A-mofhwLl TR/Q-thiorfchanQar^o 



4-methyH7j3{2-thiopheneacetamidomethyl)- 
4-aza-5a-androstan-3-one 



O 



" I 1 73(1 2-(t-butylthio)dodecanoylamido)- 

( ) HN-C-{CH2)iiS -|- 4-methyl-4-aza-5a-androsM-en-3-one 



1 7(3(1 2-(t-butylthio)dodecanoylamido)- 
4-methyl-4-aza-5a-androstan-3-one 



o o 

H II II 
N-C-CH2-CH2-C-OCH2- 




17p(3-(carbobenzyloxy)propionamidomethyl)- 
4-methyl-4-aza-5a-androst-1-en-3-one 
17p(3-(carbobenzylox)propionamidomethyl)- 
4-methyl-4-aza-5a-androstan-3-one 



O OMe 
H II 



(16) ^N>C-(CH2)-^Q^ OMe 



17P(carbomethoxyoctanoylamidomethyl)- 
4-methyl-4-aza-5a-androst-1 -en-3-one 

17p(carbomethoxyoctanoylamidomethyl)- 
4-methyl-4-a2a-5a-androstan-3-one 
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TABLE 1 (CONT'D^ 

5 

Side Chain A Compound{s): 

17P(8-(carbomethoxy)octanoylamido)- 
4-methyM-aza-5a-androst-1-en-3-one 
17p(8-(carbom8thoxy)octanoylamido)- 
4-methyl-4-aza-5a-androstan-3-one 

17P(isopropylthiododecanoylamldo)- 
4-methyl-4-aza-5a-androst-1-en-3-one 
17p(isoproplthiododecanoylamido)- 
4-methyl-4-a2a-5a-androstan-3-one 

173(benzenesulfonamidomethyl)-4-methyl- 
4-aza-5a-androst-1 -en-3-one 

17j3(benzenesulfonamldomethy[)-4-methyl- 
4-a2a-5a-androstan-3-one 



35 



40 



45 



so 



55 
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('^) HN-C-(CH2)7C02CH3 



20 



<18) HN-C-(CH2)„-S-< 
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TABLE 1 ^CONT'D^ 

Side Chan A Compound(s): 
O 

l_j II 17p(6-Bromohexanoylamidomethyl)- 
^-N-C-(CH2)4CH2Br 4-methyl-4-aza-5a-androst-1-en-3-one 

17P(6-Bromohexanoylamidomethyl)- 
4-methyl-4-a2a-5a-androstan-3-one 




O 
H II 



1 7p(1 2-hy(jroxydodecanoylamidomethyl}- 

(21) ^xN-C-(CH2)iiOH 

rJ 1 7^(1 2-hydroxydodecanoylamidomethyl)- 

^ 4-'methyl-4-aza-5a-androstan-3-one 



^ 4-nnethyl-1 7p(2-(4-nitrophenyl)prop!on- 

^22) H II amidomethyl)-4-aza-5a-androst-1-en-3-one 




^N-C — ( 4-methyl-17p(2-{4-nltrophenyl)propion- 

< in 



amldomethyl)-4-aza-5a-androstan-3-one 
NOp 



1^ ^ 17p(isopropylthioacetamidomethyl)- 
(23) ^^-C ^"^^ S <^ 4-methyl-4-aza-5a-androst-1 -en-3-one 



17p(isopropylthioacetamidomethyl)- 
4-methyl-4-aza-5a-androstan-3-one 
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20 



25 



30 



35 



40 



45 



TARI F 1 (nnnTD\ 
Side Chain A Compound(s): 



(24) O 4-methyl-17p(thiosulfatohexanoylamido- 
H II methyl)-4-aza-5a-androst-1-en-3-one 
-C-(CH2)4CH2SS03Na 4.methyl-1 7P(thiosulfatohexanoyiamido- 

methyl-4-aza-5a-androstan-3-one 

15 (25) O 1 7P(benzyloxyacetamidomethyl)- 

l_l II 4-methyl-4-aza-5a-androst-1-en-3-one 




-C-CH2-O-CH2 — / 1 7p{benzyloxyacetamlclomethyl)- 

4-methyl-4-aza-5a-androstan-3-one 



(26) 9 1 7P{carbomethoxyacetamidomethyl)- 

^ 4-methyl-4-aza-5a-androst-1-en-3-one 

17P(carbomethoxyacetamidomethyl)- 
4-methyl-4-aza-5a-androstan-3-one 



17p(diphenylacetamidomethyl-4-m9thyl- 
4-aza-5a-androst-1 -en-3-one 
17p(diphenylacetamidomethyl)r4-methyl- 
4-a2a-5a-androstan-3-one 

4-methyl-17P(3,3,3-triphenylpropionamido- 
methyl)-4-aza-5a-androst-1-en-3-one 
O I 4-methyl-17P(3,3,3-triphenylpropionamido- 

methyl)-4-a2a-5a-androstan-3-one 




H II 

N-C-CH2-C 




50 

The following additional compounds may also be prepared according to the procedures described in the 
Instant specification. 

17p-(2-Furylacetamidomethyl)-4-Methyl-4-aza-5a-androstan-3-one; 
17p-(4-!sopropylphenylacetamidomethyI)-4-Methyl-4-aza-5a-androstan-3-one; 
55 1 7p-(Cyclohexylacetamidomethyl)-4-Methyl-4-aza-5a-androstan-3-one; 

17p-(3-lndolylacetamidomethyl)-4-MethyI-4-aza-5a-androstan-3-one; 
4-Methyl-17p-(4-Methylcyclohexanecarboxamldomethyl)-4-aza-5a-androstan-3-one; 
17p-(4-(3-lndolyl)-butyramidomethyl)-4-Methyl-4-aza-5a-androstan-3-one; 
17p-(4-lsobutyfbenzamidomethyl)-4-Methyl-4-aza-5a-androstan-3^ne; 
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17p-(Acetoxyacetamidomethyl)-4-Methyl-4-aza-5a-androstan-3-one; 
17p-(6-Bromohexanoylamldomethyl)-4-Methyl-4-aza-5a-androstan-3-one; 
4-Methyt-20-(4-Nitrobenzamidonnethyl)-4-aza-5a-pregnan-3-one; 
20-((3-Acetamido)benzamldo)-4-Methyl-5-aza-5a-pregnan-3-one; 
20-(3,4-Dimethoxyphenylacetamidomethyl)4-Methyl-4-aza-5a-pregnan-3-one 
17p-(4-Ethoxybenzamidomethyl)-4-Methyl-4-aza-5a-androstran-3-one; 
4-Methyt-20-(Palmitoylamldomethyl)-4-aza-5a-pregnan-3-one; 
17p-(lminodibenzyl-5-carboxamldomethyI)-4-Methyl-4-aza-5a-androstan-3-one; 
4-Methyl-20-(Stearoylamjdo)-4-aza-5a-pregnan-3-one;4-Methyl 17p-(3,5-Bis-(Trifluoromethyl)benza- 
mid(>-methyl)-4-aza-5a-androstan-3-one; 

17p>(3-Cyanobenzamidomethyt)-4-Methyl-4-aza-5a-androstan-3-one; 

20-(Heptafluorobutyramidomethyl)-4-Methyl-4-aza-5a-pregnan-3-one; 

20-(4-Benzoylbenzamidomethyl)-4-Methyl-4-aza-5a>pregnan-3-one; 

17p-(Benztiiazol-5-carboxamidomethyl)-4-Methyl-4-aza-5a-androstan-3-one; 

20-(3,5-Difluorobenzamido)-4-Methyt-4-aza-5a-pregnan-3-one; 

17p-(Bis-(4-lsopropyl)pheny1)acetamidomethyM-Methyl-4-aza-5a-androstan-3-one; 

4-Met hyl-20-(SaI Icylamidomet hyl)-4-aza-5a- pregn an-3-one ; 

1 7p-(Cinnamoylamidomet hyl)-4-Met hyl-4-aza-5a-androstan-3-one; 

17^((3-Hydroxy-4,4,4-trichlorobutyramido)methyl)-4-Methyl-4-aza-5a-androstan-3-one. 

Synthesis of Testosterone 5-a Reductase Inhibitors: 

General flowsheet Vill illustrates the synthesis of the Intermediate oximes and annlnes used to produce cohd- 
pounds claimed In the instant invention. 



FLOWSHEET VIII 




A stirred mixture of 4-methyl-3-oxo-5-a-4-azaandrostan-17-carboxaldehyde, hydroxylamine hydrochlor- 
ide, anhydrous pyridine, and anhydrous ethanol is refiuxed gently under a nitrogen atomosphere for six to sev- 
en hours. After cooling, the ice-cooled mixture is diluted, with stirring, with a slight excess of chilled dilute hy- 
drochloric acid. The suspension is then aged for about twenty minutes, filtered, washed with water and dried 
to give compound 1. 
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With reference to flowsheet Vtll, a mixture of the oxime (1), ethanol, glacial acetic acid and water is reduced 
in the presence of platinum oxide {PtO^ until chromatographic analysis (TLC) indicates complete reduction to 
the amine (2). The filtered reaction mixture is concentrated in vacuo; the resultant residue is dissolved in chloro- 
form (CHCI3) and washed with fresh dilute sodium hydrogen carbonate solution. The chloroform phase is then 
dried with sodium sulfate (Na2S04). Concentration of the resultant CHCI3 solution followed by trituration of the 
residue with hexane/ether will yield 2 as a white solid. 

The following amines are representative of those obtained from the corresponding carbonyl compounds 
utilizing the basic procedures described in flowsheet Vlll for preparation of the oximes and amines: 



10 



IS 



20 




1 7-Aminomethyl-5-a-4-a2aandrostan'3-one; 



25 



30 



35 




17-Amino-4-methyl-5-a-4-azaandrostan-3-one; 



40 



45 




50 



55 
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CH3 (6) 

20-Amino-4-methyl-5-a-4-azapregnan"3>one; 




20-Amino-5-a-4-azapregnan-3-one ; 




20-(Aminomethyl)-4-methyl-S-a-4-azapregnan-3-one; 
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20-(Aminomethyl)-5-a-4-azapregnan-3-one; 

As flowsheet VIII indicates, the oximes useful as intermediates may readily be prepared by reacting 4- 
5 azasteroidal aldehyde or ketone with hydroxyiamine hydrochloride to form the corresponding oxime. The re- 
sultant oximes are subsequently reduced with hydrogen (H2) and platinum oxide (Pt02) or other suitable re- 
ducing agent to yield the respective amine. The product amides may be further alkylated with, for example, 
alkyi halides to give the corresponding alkylated compounds. Alternatively, the primary amines may be al- 
kylated by well known synthetic procedures to the corresponding secondary amines and then acytated to the 
10 product amides. 

Flowsheet IX illustrates the synthesis of the compound 4-methyM7(trlmethylacetylamido)-5-a-4 azaan- 
drostan-3-one and is representative of a basic synthesis of compounds claimed in the instant invention in which 
an amine is reacted with an acylating agent (or acid equivalent). These reagents Include acyl halides and acid 
anhydrides. 

IS 



20 



25 




30 To a stirred, ice-cold solution of (4), anhydrous methylene chloride and pyridine is added trimethylacetyl- 

chloride dropwise over approximately one minute under a nitrogen atmosphere. After an additional fifteen min- 
utes at ice-bath temperatures, the mbcture is allowed to warm to room temperature (25*'C) and stirred for an 
additional fourteen hours. The mixture Is then transferred to a separatory funnel with additional CH2CI2, washed 
with dilute (0.3N) HCI, dried (Na2S04), concentrated and recrystallized (ethyl acetate) to yield 10 as a white 

35 solid. 

As flowsheet IX illustrates, 4-azasteroidal primary or secondary amines described in the instant invention 
are reacted with the desired activated carbonyl compound, such as trimethylacetyl chloride, to yield the target 
amide. Representative acyl halides or acid anhydrides of the formula: 



X-C-R^ 



45 wherein 

equals 
Ci-2oalkyl, 
aryl, 

heteroaryl, 
so arylCi_2oalkyl. 

heteroarylCt_2oalkyl, 
Ci-2oalkylarytCt.2oalkyl, 
Ci_2oalkyloxycarbonylalkyl , 

^ Ci_2oalkylcarbonylCi.2oalkyl. 
Ci-2ocycloal kylCi_2oalkyl, 

arylCi_2oa!kyloxycarbonylCi_2oalkyl> 

haloCi^oalM* 

arylCi.2oalkyl<)xoCi_2Dalkyl, 
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diarylCi_2oalM> 

triarylCi_2oaIkyl, 

C2-2oalkenyl, 

C2_2oa>kenylCi_2oalkyl, 

C2-2oaJkynylCi_2oalkyl, 

arylC2-2oaikynylCi_2oalkyl, 

heteroarylC2-2oaikylnylCi_2oaf kyl , 
or arylC2_2oalkenyl may be used in the instant invention. 

Acyl haiides or activated carbonyl compounds disclosed in this invention are commercially available or may 
be prepared from the corresponding carboxylic acid and thionyl chloride (SOCy. phosphorous pentahalide 
(PXs), or phosphorous trihalide (PX3). See Ansell in Fatal, The Chemistry of Acyl Haiides", 35-48, Interscience. 
New York (1972). 

The primary or secondary amines disclosed in the instant invention may also be reacted with alkyi and 
aryl sulfonyl haiides or anhydrides to yield compounds claimed in the instant invention. 
If a sulfonylhalide or anhydride of the formula 



20 



o 

X-S.R3 
O 



25 



30 



Is used, may equal the groups defined above for the carbonyl species. 

Amides or sulfonamides representative of those obtained from the corresponding amines utilizing the basic 
procedure described in flowsheet IX by substituting either the amine or the activated carbonyl compound may 
be prepared. For example, compound 6 may be substituted for compound 4 in flowsheet IX and reacted with 
the Indicated acylating agent (trtmethylacetyl chloride) to yield compound 11 (4-methyl-20-(trimethylacetami- 
do)-5-a-4-azapregnan-3 -one). If compound 2 Is reacted with 8-(carbomethoxy)octanoyl chloride using the 
procedure described in flowsheet IX, (17-(8-(Carbomethoxy)-octanoylamidomethyl)-4-methyl-5-a-4-aza-an- 
drostan-3-one) is produced: 



35 



40 



45 




O 

H II 

N-C-{CH2)7C02CH3 



so 



If sulfonyl halide is substituted for an acyl halide and reacted with an amine such as 2, (4-methyl-17-(2- 
thiophenesutfonylamidomethyl)-5-amidomethyl)-5-a-4-azaandrostan-4-one) may be prepared: 



55 
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HO 



10 



IS 




Flowsheet X iDustrates the synthesis of 17p-(12-(lsopropyl-thio)dodecanoylamidomethyl)-4-methyl-5a- 
aza-androstan-3-one (14): 



20 



25 



30 



35 




(1) HO-C-{CH2)ioCH2-S — 

(2) 4-dimethylaminopyridine 
(DMAP) 

(3) N,N-dicyclohexyl- 
carbodimde (DCC) 



40 



45 




O 

H II 



N-C-(CH)ioCH2-S — <^ 



50 



55 



FLOWSHEET X 

"prepared from 12-bromododecanoic acid and sodium 
isopropyldiiolate 



DCC is a well known coupling reagent used in peptide synthesis to generate amide bonds from a free acid 
and an amine. Coupling reagents may generally be used when the free acid is readily available or when the 
alternative acid halide is internally labile (e.g., when a thio group is present). An intermediate anhydride of the 
acid is generated which futher reacts with the amine. In flowsheet X, 12-(isopropylthio)-dodecanoic acid is re- 
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acted with 2, DCC, and DMAP to produce the corresponding amide (14). For example, DCC is used when 
is Ci_2oalMthioCi_2oaii^yl or hydroxylCi_2oalkyl. Additionally, dehydrogenation of the 1,2 position or the 5,6 pos- 
ition may readily be accomplished by known synthetic methodology to produce the claimed 1-en or 5-en der- 
5 fvatives. See U.S. 5,061,802; Dolling et aL, JACS, 11 0, 3318-19 (1988). 

General flowsheets XI, Xil and XIII further illustrate how compounds claimed in the instant invention may 
be prepared. In flowsheet XI, the starting 4-azasterold aldehyde or ketone (XV), obtained by known synthetic 
methods, is reacted to form the oxime (XVI); reduced to the amine (XVil) and reacted with an activated carbonyl 
or sulfonyl compound and an alkylhalide (X-R^) to form XVIll. 

10 



15 



20 



25 



30 



35 




General Howsheet XI 



40 In flowsheet XII, the identical procedure is followed using a generic 4-azasteroid (XIX) prepared by known 

synthetic methods to produce the oxime (XX) which is reduced to the amine (XXI) and reacted with an activated 
carbonyl or sulfonyl compound (X-W-R^) to yield (XXII). 



45 



50 
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10 



15 



20 



25 






.OH 



(a) X-W-R 




30 



FLOWSHEET XE 



In flowsheet XIII, the generic 4-azasterold XXIII. also obtained from well known synthetic methodology, 
is reacted to form the oxime XXIV which is further reduced to form XXV and subsequently reacted with an 
activated carbonyt or sutfonyl compound to form XXVI. 



35 



40 



45 



50 
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FLOWSHEET Xm 



The starting 4-azasteroidal ketones used in the present invention may be prepared according to the well 
known basic procedures described in flowsheet XIV. 



J057216eAlJ_> 
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10 




OH 



(1) Nal04/KMn04 

(2) NH4OAC 

(3) H2/Pt02 ' 

(4) DMSO, pyridine 
oxide, NEts 



IS 



OH 



20 



25 




(1) Nal04/KMn04 

(2) NH4OAC 

(3) H22/RO2 ' 

(4) DMSO, Pyridine 
oxide, NEt3 



FLOWSHEET XIV 



30 



35 



40 



45 
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* U.S. PAT. NO. 4,377,584 

30 



FLOWSHEET XIV, CONTINUED 

35 The following examples further describe the synthesis of compounds claimed in the instant invention. 

Synthesis of Starting -4-azasteroid oximes: 
EXAMPLE 9 

40 

(9) 4-Methyl'3-oxo-5-a-4-azaandrostan-17-carboxaldehyde oxime 

A stirred mixture of 4-methyl-3-oxo-5-a-4-azaandrostan-17-carboxaldehyde (0.952 g, 3.0 mM), hydroxy- 
lamine hydrochloride (1.10 g, 15.8 mM), anhydrous pyridine (6 mL), and anhydrous ethanol (12 mL) was re- 
45 fluxed gently under a nitrogen atmosphere for 6.3 hours. After cooling, the ice<cooled mixture was diluted, with 
stirring, with a slight excess of chilled dilute hydrochloric acid (ca. 0.3 N), the suspension was aged for ca. 20 
minutes, filtered, washed with water and dried to give (9) 0.855 g. 
MS M^ calcd for C20H32H2O2 332.48. observed m/e 332. 

so Synthesis of Reactant 4-a2asterold Amines: 

EXAMPLES 10-17 

(1 0) 1 7-Aminomethyl-4-methyl-5-a-4-azaandrostan-3-one. 

55 

A mixture of (9) (0.67 g,., 2.0 mM), ethanol (100 mL). glacial acetic acid (8 mL) and water (4 mL) was re- 
duced in a hydrogen atmosphere (40 p.s.i.) at room temperature in the presence of RO2 until TLC analysts 
ndlcated complete reduction. The filtered reaction mbcture was concentrated in vacuo, the residue talcen up in 
chloroform, and the chloroform solution washed wit h fresh dilute sodium hydrogen cart>onate solution and dried 
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(Na2S04). Conentration of the filtered chloroform solution followed by trituration of the residue obtained with 
hexane containing a small amount of ether yielded (10) as an off-white solid. 
MS MH* calcd for C20H34N2O 318.49, observed m/e 319. 
5 The following amines are representative of those obtained from the corresponding carbonyl compounds 

utilizing the above procedures: 

(11)1 7-Aminomethyl-5-a-4-azaandrostan-3-one. 

10 (1 2) 1 7-Amino-4-methyl-5-a>4-azaandrostane~3~one. 

(1 3) 1 7-Amino-5-a-4-azaandrostan-3'One. 

(1 4) 20-Amino-4-met hyl-5-a-4-azapregnan-3-one. 

15 

(1 5) 20-Amino-5-a-4-azapregnan-3-one. 

(1 6) 2Q-(Amlnomethyl)-4-methyl-5-a-4-azapregnan-3-one . 
20 (17) 20-(Aminomethyt)-5-a-4-azapregnan-3-one. 

Synthesis of Amino substituted azasteroids: 
EXAI^PLES 18-22 

25 

(1 8) 4-Met hyl-1 7P-(trimethylacetamido)-5-a-4-azaandrostan-3-one 

To a stirred, ice-cold colution of (12) (0.091 g. 0.3 mM), anhydrous methylene chloride (5 mL). and pyridine 
(0.1 mL, 1.2 mM), was added trimethyl acetyl chloride (0.05 mL, 0.4 mm) dropwise over ca. one minute (nitrogen 
30 atmosphere). After an additional 15 min. at ice-bath temperatures the mixture was allowed to warm to room 
temperature and stir at ambient temperature overnight. The mixture was then transferred to a separatory funnel 
with additional methylene chloride, washed with dilute (ca. 0.3N) hydrochloric acid, and dried (Na2S04). Con- 
centration of the filtered solution followed by recrystallization (ethyl acetate) of the residue obtained gave (1 8) 
as a white solid. MS calcd for C24H4oN202 388.59, observed m/e 388. 

35 

(19) 4-Methyl-20-(trimethylacetamldo)-5-a-4-azapregnan-3-one 

When (12) in the above reaction was replaced by (14), (19) was obtained as a white solid. MS M*^ calcd 
for C26H44H2O2 416.65, observed m/e 416. 

40 

(20) 17P-(8-(Carbomethoxy)octanoytamidomethyl)-4-methyt-5-a-4-azaandrostan-3-one. 

When (10) was reacted with 8-carbomethoxyoctanoyf chloride using the conditions of Example (18), conrv 
pound (20) was obtained as a thick oil. MS M^ calcd for C30H50N2O4 502.74, observed m/e 502. 

45 

(21) 4-Methyl-17p-(2-thiophenesulfonytamidomethyl)-5-a-4-azaandrostan-3-one. 

When the 8-carbomethoxyoctanoyl chloride n the above example was replaced with 2-thiophene- sulfonyl 
chloride, (21) was obtained as a white solid. MS M^ calcd for C24H3eN203S2 464.68, observed m/e 464. 

so 

22) 17p-(12-(lsopropylthio)dodecanoylamidomethyl)-4-methyl-5-a-4-aza-androstan-3-one 

To a stirred solution of (10) (0.028 g, 0.09 mM) and 12-(isopropylthio)dodecanoic acid (0.025 g, 0.09 mM) 
(prepared from 12-bromododecanoic acid and sodium isopropylthiolate by heating In 1,2-dimethoxyethane) 
55 in methylene chloride (3 mL) was added 4-(dimethylamino)-pyridine (0.011 g, 0.09 mM) followed by a solution 
of N,N -dicydohexylcarbodiimide (0.020 g, o.097 mM) in a minimum of the same solvent After stirring for 12- 
14 hours, the mixture was filtered and the f ilbate concentrated in vacuo. Flash chromatography (silica gel, ethyl 
acetate as eluant) yielded (22) as a very thick oil. MS MhT calcd for C35H62N2O2S 574.95, observed m/e 575. 

Examples 23-45 prepared according to the basic procedures described above further exemplify the in- 
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vention. 

23) 4-Methyl-17p(trimethylacetamtdomethyl)-4-aza-5a-androstan-3-one; 

24) 1 7p(acetainido)-4-Methyl-4-aza-5a-androstan-3-one; 

25) 4-Methyl-17p(2-thiophenecarboxamidomethyl)-4-aza-5a-androstan-3-one; 

26) 17p(2-(4-isobutylphenyl)propionamidomethyl)-4-Methyt-4-aza-5a-androstan-3-one; 

27) 1 7p(8-carboxyoctanoylamidomethyl)4-Methyl-4-aza-5a-androstan-3-one; 

28) 1 7p{acetoacetannldomethyl)-4-Methyl-4-aza-5a-androstan-3-one; 

29) 1 7p(1-Adamantylacetamldomethyl)-4-Methyl-4-aza-5a-androstan-3-one; 

30) 4-Methyl-17p(2-thiopheneacetamrdomethyl)-4-aza-5a-androstan-3-one; 

31) 17p(12-(t-butylthio)dodecanoyiamido)-4-Methyl-4-aza>5a-androstan>3-one; 

32) 17p(3-(carbobenzyloxy)propionamidornethyl)-4-Methyl-4-aza-5a-androstan-3-one; 

33) 17p(3,4-dimethoxyphenylacetamidomethyl)-4«Methyl-4-aza-5a-androstan-3-one; 

34) 17p(8-(carbomethoxy)octanoylamido)-4-Methyl-4-aza-5a-androstan-3-ond; 

35) 1 7p(i8opropylthiododecanoylannido)-4-Methyl-4-aza-5a-androstan-3-one; 

36) 1 7p(benzenesulfonamidoinethyl)-4-Methyl-4-aza-5a-androstan-3-one; 

37) 1 7p(6-'Bromohexanoxylamidomethyl)-4-Methyl-4-aza-5a>androstan-3-one; 

38) 1 7p(1 2-hydroxydodecanoyiamidomet hyi)-4-Met hyl-4-aza-5a-androstan-3-one; 

39) 4-Methyl-17p(2-(4-nitrophenyl)propionamido-methyl)-4-aza-5a-androstan-3-one, 

40) 17P(isopropylthioacetamidom6thyl)-4-Methyl-4-aza-5a-androstan-3 -one; 

41) 4-Methyl-17p(6-(thiosulfato)hexanoylamldomethyl)-4-aza-5a-androstan-3-one; 

42) 1 7p(benzyloxyacetamldomethyl)-4-Methyl-4-aza-5a-androstan-3-one; 

43) 17p(carbomethoxyacetamidomethyl)-4-Methyl-4-aza-5a-androstan-3-one; 

44) 17P(diphenylacetamidomethyl)-4-Methyl-4-aza-5a-androstan-3 -one; 

45) 4-Methyl-17P(3,3,3-triphenylpropionannidomethyl)-4-aza-5a-androstan-3-one; 
Table 2 illustrates the NMR data of the above examples. 
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TABLE 2 
NMR DATA CPFM) 





example 




IVlCUlYJu^ 




10 


18 


0.68, 


0.88 


1.20 (-NHCOC(CH3)3) 




19 


0.72 


0.88 


1.17(-NHCOC(CH3)3) 




20 


0.67, 


0.89 


3.66 (-CO2CH3) 


IS 


21 


0.61, 


0.88 


2.93 (-4-NCH3) 




22 


0.67, 


0.89 


1.24 (-SCH(CH3)2) 








1 9R 






23 


0.67, 


0.88 


1.18(-NHCOC(CH3)3) 


20 


24 


0.70, 


0.88 


1.98(-NHCOCH3) 




25 


0.72, 


0.89 


2.93 (-4-NCIi3) 




26 


0.57, 


0.85 


2.91 (-4-NCH3) 


25 




(split) 








27 


0.66, 


0.88 


2.92 (-4-NCH3) 




28 


0.64, 


0.88 


2.24 (-COCH3) 




29 


0.66, 


0.88 


2.93 (-4-NCH3) 


30 


30 


0.61, 


0.87 


3.78 (-COCH2-(C4H3S)) 




31 


0.70, 


0.89 


1.33 (-SC(CH3)3) 


35 






TABLE 2 rCONTD^ 








NMR DATA fPPlVn 


40 


Example 


Angular 


Methvls 


Miscellaneous 



45 



50 



55 
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32 

33 
34 
35 



0.64. 
0.60. 
0.70. 
0.70, 



0.88 
0.88 
0.89 
0.89 

1.28 
0.87 

0.88 

0.88 

0.86 



5.12(-C02CH2Ph) 
3.52(d) (-Ph-(OCH3)2) 
3.66 (-C02Qi3) 
1.24 (-SCHCCHsh) 



36 
37 
38 
39 



0.57, 
0.67, 
0.66, 
0.61, 

(split) 
0.68, 



2.91 (-4-NCH3) 

2.92 (-4-NCii3) 
2.92 (-4-NCH3) 
2.92 (-4-NCH3) 



40 



0.88 



1.24 (-SCH(CH3)2) 



41 
42 
43 
44 



0.67. 
0.65. 
0.68, 
0.60, 



1.28 
0.89 
0.88 
0.89 
0.86 



2.93 (-4-NCH3) 
4.56 (-OCH2Ph) 

3.75 (-CO2CH3) 



4.92 (-COCIl(Ph)2) 



The above examples are non-limiting and suitable acylating agents may readily be substituted according 
to the methods described in the present invention and reacted with a described amine to form the claimed 
annides. The following definitions further clarify the present invention. 

The term "pharmaceutically acceptable salts" shall mean non-toxicsaltsof the compounds of this invention 
which are generally prepared by the free base with a suitable organic or inorganic acid. Representative salts 
include the following salts: Acetate, adipate. alginate, aspartate benzenesulfonate, benzoate, bicarbonate, bi- 
sulfate borate, butyrate, camsylate, carbonate, camphorate, chloride, citrate, digluconate, fumarate, glucohep- 
tanate, gluconate, glutamate, glycerophosphate, hydrobromide, hydrochloride, hydroiodide, lactate, iaurate, 
maiate, maleate, mandelate, mesylate, methylbromide, methyl nitrate, methylsulfate, mucate, napsylate, ni- 
trate, oleate, oxalate. 

The term 'pharmaceutically effective amount' shall mean that amount or quantity of a drug or pharma- 
ceutical agent that will elicit the biological or medical responseof a tissue, system or animal that is being sought 
by a reseacher or clinician or physician. 

in the schemes and examples described in this disclosure, various reagent symbols have the following 
meanings: 

PtOj is platinum oxide 

TLC Is thin layer chromatography 

Na2S04 is sodium sulfate 

DMAP is 4-(dimethylamino)pyridine 

DCC is N.N'-dicydohexylcarbodiimide 

EXAMPLES FOR THE CASE WHEN SUBSTITUENT 'A' OF GENERAL FORMUI-A T IS AS DEFINED IN 
GROUP V(A)' 

The present invention can utilize compounds of the general structural formula 
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10 




XIV 

15 and the pharmaceutically acceptable salts thereof, wherein: 
A Is: 



20 



(a) 



25 



30 



(b) 



R6 

R\ N-C-Z-R3 



Y 



R6 



11 



N 



except when equals H, Y equals O, Z equals N, and there Is a 5a H, and R^ cannot be Independently 
35 selected from H, C^^ alkyi, C^^ cydoalkyl, phenyl or when R^ and R^ are taken together with the adjacent N 
to form a 5-6 mennbered ring comprising up to one other heteroatom selected from O or N, or 



40 



45 



(c) 



wherein 
R} is: 

H. 

methyl or ethyl; 

so R2 is: 

H. or 

Ci-20 alkyI; 

R3is: 

H. 

55 Ci.2oalkyl. 

C6-14 aryl, 

heteroaryl, 

Ce-u arylCi.2o alkyI, 



R6 
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C3„20 cycloalkyi, 

^3-20 cycloa!kylCi_2oalkyl, 

heteroarylCi_26alkyl, 

C6.14 arylcarbonylC6-i4arylCi.2oalkyl» 

C2_2oalkenylCi^2oalkyl. 

haloCi-2oalMt 

Cv2oall(yfoxycarbonylCi_2oalM* 

Ci_2oalkyloxyCi>2oa*kyl. 

carboxyCi.2o alkyi, 

Ci_2oalkylcarbonylCi.2oalkyl, 

^6-14 arylCi_2oa'kylo^cart)onylCi_2oalkyl, 

heteroar ylC i_2oal ky ioxycarbonyl C i_2oal kyt , 

hydroxylCi_2oalkyl , 

halohyd roxyl C i_2oa^ M , 

C6-14 arylCi_2oalkyloxyCi_2o alkyi, 

heteroarylCi.26a1kyloxyCi-2oaikyl, 

dlarylCi_2oalkyl. 

triarylCt-2oalkyl, 

C2-2oalkenyl, 

C2-2oalkenyi C i .20^1 M , 

C2-20 alkynylCi_2oalkyt, 

Ce-u arylC2-2oa!kynylCi_2oalkyl, 

heteroarylC2-2oalkynylCi_2oalkyl, 

Ci_2o alkylthioCi.2o alkyI, 

Ci_2o alkylsulfonytCi_2oalkyl, or 

C1.20 alkylsulf inylCi-2oa!kyl; 

R^is: 

H, 

Ci_2o alkyl, 
heteroaryl, or 
Ce-u aryl; 

can be the same or different when x is greater than 1 and is: 
H, 

Ci_2o alkyI, 
heteroaryl, or 
C6-14 aryl; 
R6 is present when Z equals N and Is 
H.or 

Ci_2o alkyI; or taken together with R^ and the N to which they are attached represent a heteroaryt ring 
system; 
Yis: 

O, or 

S; 

Zis: 

N, or 

O; 

n is an integer from 1-25. 

and dashes indicate a double bond is optionally present. 

Advantageously, compounds of the following formula are disclosed in the present invention. 
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XV 



15 and the pharmaceutically acceptable salts thereof, wherein: 
A is: 



20 



(a) 



25 



30 



(b) 



R6 

-^^ff I 

R\^N-C-Z— R3 



R6 



if 



R4 p-Z-H^ 
N 
I 



35 except when R2 equals H. Y equals O. Z equals N and there is a 5a H, and cannot be independently 

selected from H, alkyl. cycloalkyi, phenyl or when R^ and R^ are taken together with the adjacent N 
to form a 5-6 membered ring comprising up to one other heteroatom selected from O or N, or 



40 



45 



(c) 



R2 Y 

7 II I 
(CH)^-N«- C-2- R3 



so 



55 



wherein 
Ri is: 



R2is: 



H. or 

methyl or ethyl; 
H, or 

Ci-20 alkyl; 



R^is: 



H. 



Ci_2o aJky* further comprising a straight or branched chain alkane of up to 20 carbon atoms; 
Ce-u aryl wherein aryl comprises a mono or polycydic system composed of 6-membered aromatic rings 
eitherunsubstitutedorsubstituted with RwhereinR comprises H, C1-20 alkyl, arylCi_2oalkyl with the alkyl 
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groups unsubstituted or substituted with hydroxyl, Ci_8alkyloxy, carboxy Ci_ioallcyl, or halogen; or aryl can be 
directly substituted or multisubstituted Independently with hydroxy!. haloCi.2oalkyl* benzoyl, Ci.2oalkyloxy, 
Ci-2Dalkyl, C2.2oalkenyl, cyano, nitro, carboamlde, acetamide, or halogen; 

heteroaryl which comprises a mono or polycyclic system composed of 5 and 6-membered aromatic rings 
containing 1. 2, 3 or 4 heteroatoms chosen from N, O. or S and either unsubstituted or substituted with R as 
defined for aryl or substituted or multisubstituted independently with hydroxy!, Ci_2oaiMoxy, Ci_2oalkyl, benzyl, 
carboamide, acetamide, Ca-aoalkenyl, cyano, nitro, haloCt.2oalkyl. or halogens, directly bonded to the aromatic 
carbon atom(s); 

C^i4 arylCv2oa*M formula: 



wherein the aromatic ring is optionally and independentiy substituted with and R^ wherein R^ and R® 
comprise 
H, 

CH3, 
C2H5. 

carboamide, 

OH. 

OCH3. 

NO2. 

CN, 

F. 

RS, RSO, RSO2, R2N, where R can be the same or different and is selected firom: H, C1-C4alkyl, C6- 
C14 aryl; 
CI, 

acetamido, 

OC2H5. 

CF3. 

isopropyl, or 

isobutyl; n equals 1-10 and the Ci_2oalM portion is optionally substituted with R^; 
HeteroarytCi_2oalkyl further comprising the formula: 




R5 



-(CH2)n- 




or 




wherein X equals O. S. or NR; and n equals 1-20; 

Ci_2oa!kylsulfonyiCi-2oalkyl, 

Ci_2oalkylthioCi_2oalkyl, 
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Ci_2oalkylsulf inylCi_2oaiM« comprising the formula: 
-{CH2)nS(0)p-R» wherein R® comprises 
CH3. 

5 C2H5, 
C3H7, 
C4H9, 

isopropyl, 
isobutyl, 
10 sec-butyl, 
t'butyl, 
isopentyl, 
neopentyt, or 

Isohexyl; n equals 1-20; p = 0 1 , or 2; 
1S Ci^2o alkytoxycarbonylC^^2oalkyl further comprising the formula: 



o 

-(CH2)n-C-ORlC 

wherein 

comprises: 
CH3, 

25 C2H5. 

C3H7, 

C4H9, or 

C5H11; n equals 1-20 
carboxytCi_2o alkyi further comprising: 

30 

o 

-(CH2)n-C-OH; 

35 

n equals 1-20; 

Ci.2oalkylcarbonyiCi_2o alkyi further comprising 



40 



45 



50 



55 



o 

-(CH2VC-(CH2WCH3. 

n equals 1-20; m equals 0-19; 

C1-20 cycloalkyiCi_2o alkyI of the formula: 

-(CIH2)n-(cycioallcyl) wherein the cycloalkyi portioncomprises monocyclic, bicydic, or polycyclichydrocar- 
bons of up to 20 carbon atoms wherein the rings are optionally substituted with R}, and n equals 1-20; 
C6-14 aryiCi_2o alkyloxycart>onytCi_2o alkyI of the formula: 

O 

— (CH2)n-C-0(CH2)n 



wherein and R^ are as defined; n equals 1-20; 
HeteroarylCi.2D alkyioxycarbonylCi.2oaIkyl of the formula: 
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O 

-(CH2)n-C-0-(CH2VHeteroaryl 

wherein Heteroaryl is as defined; n equals 1-20; 
hatoCi.2o alM formula: 

-(CH2)n-CH2 X wherein 
10 X equals Br. CI, F or I; n is 1-19; 

hydroxyiCi.2oaiM of the formula: 

-(CH2)nCH20H; n equals 1-19; 
halohydroxylCi_2oalkyl of the formula: 

15 

X 

-(CH2)n-CH.(CH2)q-C.X 
OH X 

20 

wherein X equals Br, CI, F or I; n = 0-18, q = 0-18; 
n + q = 0-18; 

Ce-iA arylCi_2oalkyloxyCi_2o aikyl of the formula: 



25 



— (CH2)-0-(CH2)„ 



R7 



30 



R8 



wherein 

FJ and are as defined; n is 1-20; 
ArylcarbonylarylCi_2oalkyl of the formula: 




n equals 1-20; 

DiarylCi.2oalkyi of the formula: 



50 



55 



R7 



R7 



n equals 1-19; 

TriarylCi.2oa)M of the formula: 
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R7 



10 



5 




R7 



15 n equals 1-10; 

Ary)C2-2o alkenyl of the formula: 



R7 



20 



— {CH2)n-(CH=CH).(CH2)i 




25 



n = 0-18 
m = 0-18 



n+m = 0-18 

R*is: 

H. 

Ci_2oalkyl. 
Ce-M aryl, or 
Heteroaryl; 

R5is: 

H. or 

Ci_i2 alkyi; 

R6 is present when Z equals N and is independently 
H, 

Ci-20 alkyl. 

equivalent to R^; or taken together with R^ and the N to which they are attached represent a heteroaryl 
ring system; 
Yis: 

O. or 

S; 

Zis 

N, or 

O; 

X is an integer from 1-10, 

dashes indicate a double k>ond is optionally present 

The present invention is further concerned with compounds of the formula: 



50 



55 
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10 




XVI 

IS and the pharmaceutically acceptable salts thereof, wherein 
A is: 



(a) 



20 



25 



(b) 



30 



R6 

N-C-Z-R3 



R\ ^-Z-R3 
N 
I 



except when R2 equals H, Y equals O, Z equals N. and there is a 5a H. and R3 may not be indepen- 
35 dendy selected from H, Ci_8 alkyl» Cg^cycloalkyl, phenyl or when R^ and R^ are taken together with the adjacent 
N to form a 5-6 membered ring comprising up to one other heteroatom selected from O or N, or 



40 



45 



wherein 
Ri is: 



so R2 is: 



R3 is: 



55 



(c) 



H. 

methyl or ethyl; 
H, or 

C|_2i> alkyi; 
H. 

Ci_2oalkyl, 
Ce-12 aryl, 
heteroaryl, 
C6-i2arylCi^lkyl. 



R5 



R6 



R2 Y 

V II 

(CH)x-N-C-Z-R3 
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heteroar y IC i _2oal k/1 , 

C3.20 cycloalkyi, 

C3-20 cycloalkylCi_2oalkyl, 

C2_2o alkenylCi^2oalM. 

haloCi_2oalkyi, 

Ct_2o alkyloxyCi_2oalkyl, 

Ci«2oaikyloxycarbony!Ci_2oalkyl. 
Ci.2oaIi<ylthioCi_2oalkyl, 

Ci_2o alkylsulfonylCi_2oaIkyl. 

Ci_2oalkylsulf inyl Ci _2oalkyl , 

carboy Ci_2o alky I, 

C6_i2 arylcarbonylarylCi_2oa!kyl 

Ci_2o alkylcarbonylCi_2oalkyl, 

C6_i2 arylCi_2o alkyloxycarbonyICi_2oaIkyl, 

heteroarylCi_2oalMoxycarbonylCi_2oalkyl, 

haloCi_2oalkyl, 

hydroxyCi.2oal kyl , 

halohydroxylCi_2oalkyl, 

Ce-u arylCi_2oalkyloxyC,_2oalkyl, 

heteroaryiCi.2oalkyloxyCi_2oalkyl , 

diarylCi-.2oalkyl, 

lriarylCi_2o alkyi, 

C2-20 alkenyl, 

C2_2o alkenylCi_2oalkyl, 

C2-20 alkynylCi_2oalkyl, 

C^u arylC2-2oalkynytCi_2oalkyl. or 

heteroarylC2-26alkynylCi_2oalkyl, 

R^is: 

H. 

C1.20 alkyI, 
hetaroaryl, or 
Ce-M aryl; 

R5is: 

H. 

C1-20 alkyl. 
heteroaryl, or 
C6-14 aryl; 

R6 is present when Z equals N and is 
H, or 

Ci_20 alkyl; or taken together with R^ and the N to which they are attached represent a heteroaryl ring 
system; 
Yis: 

O, or 

S; 

Zis: 

N, or 
O; 

X Is an integer from 1-25, and dashes indicate a double bond is optionally present. 
Compounds of the formula 
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10 




XVIA 

IS 

are likewise representative of preferred embodiment compounds claimed in the instant invention. In a preferred 
embodiment, Ri may be IH or CH3 and A may be as indicated as in Table 3. Particular representative chemical 
names are also listed in Table 3 adjacent to the respective side chain and specifically reflect whether the 1- 
position is saturated or unsaturated. Advantageously, Ri is CH3, A is as Indicated in Table 3 and the 1 position 
20 is saturated. 



TABLE 3 



25 



Side Chain A 



Compound(s): 



30 



H 



H 



(1) 



Y 



N— C — N— CH. 



4-methyl-20-(N'-methyl-ureido)-5a-4- 
azapregn-1 -en-3-one 
4-Methyl-20-{N'-methyl-uriedo)-5a-4- 
azapregnane-3-one 



35 



40 



(2) 



H {? H 
N-C-N- 



17-(NM-butylureido-methyl)-4-nnethyl- 
5a-4-azaandrost- 1 -en-3-one 
17-(N'-t-butylureido-methyl)-4-methyl- 
5a-4-azaandrostan-one 



45 



50 



55 



(3) 



r 



H ? H 
N-C-N 




(4) 



4-Methyl-17-(N*-phenyl-ureidomethyl)- 
5a-4-a2a-androst-1 -en-3-one 
4-Methyl-17-(N*-phenyl-ureidomethyl)- 
5a-4-a2a-androstan-3-one 



4-MethyM7-(N-n-propyhureidomethyl)- 
5a-4-aza-androst-1 -en-3-one 
4-Methyl-17-(N'-n-propyl-ureidomethyl)- 
5a-4-a2a-androstan-3-one 



H II H 

N-C-N-CH2-CH2CH2 
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TABLE 3 (CONT'D) 



Side Chain A 



Compound(s): 



(5) 



H ? H 

N— C — N(CH2)7CH3 



4-Methyl-17-(N'-n-octyl-ureidomethyl) 
5a-4-a2a-androst-l -en-3-one 
4-Methyl- 1 7-(N*-n-octyl-ureidomethyl) 
5a-4-aza-androst-an-3-one 



W ^C-N-CHg 
HN 




H 

(7) ^-N 
HISI 




(8) 



P N , 



HN 

I 



4-MethyH7-(N'-methyl-ureido)-5a- 
4-a2aandrost-1 -en-3-one 
4-MethyH7-(N'-methyl-ureido)-5a- 
4-azaandrostan-an-3-one 



4-Methyl-17-(N'-phenyl-ureido)-5a- 
4-azaandrost-1 -en-3-one 
4-MethyH 7-(N -phenyl-ureido)-5a- 
4-aza-androstan-3-one 



1 7-(N -t-butylureido)4-methyl-5a- 
4-azaandrost-1 -en-3-one 
1 7-(NM-butylureldo)4-methyl-5a- 
4-azaandrostan-1 -en-3-one 
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TASU^ 3 (CQNTP) 

(9) C-N-^ 



1 7-(N'-t-isopropylureido- 
H \\ ^ y methyl)4-mGthyl-5a-4- 

aza-androst-1 -en-S-one 



1 7-(N*-t-isopropylureiclo- 

methyl)4-methyl-5a-4- 

aza-androstan-3-one 



H o H 4-Methyl-17P(N'-n-propyl- 

n w_ru _ou _nw ureidomethyl) 5a-4-aza- 

(10) p-N— C-^^ CH2 CH2 CH3 a„droslan-3.one 



4-MethyM 7p(N'-n-propyl- 
ureido methyl) 5a-4-azaan- 
drosl-1-en-3-one 



H O H 

1 J ^N— C— HCH2)7CH3 4-Methyl-17p-{N'-n-octyl 
1 ureido meth vl)5a-4-a2aar 



ureido methyl)5a-4-a2aan- 
drostan-SHDne 
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10 



(12) 



H 
N- 



I 

I 



TABUE 3 (CQNT'P) 



O 

-C-N 




4-Methyl-1 7p-N*-pheny I- 
u reido)-5a-4-azaandrost- 
an-3-one 

4-Methyl-1 7p-(N'-phenyl- 
ureido)-5a-4-a2aandrost- 
1 -en-3-one 



IS 



(13) 



20 



25 



r 



O H 

II 

-G — N 



1 7p-(N -Isopropylureido- 

methyl)-4-methyl-5a-4- 

azaandrostan-3-one 

1 7p-(N -Isopropylureido- 

methyl)-4-methyl-5a-4- 

azaandrostan-3-one 



30 



(14) 



35 




20-((lminodiben2-5-yl)- 
carbonylaminomethyl)-4- 
methyl-5a-4-a2a-pregan- 
3-one 

20-((lminodiben2-5-yl)- 
carbonylaminomethyl)-4- 
methyl-5a-4-a2a-pregn-1 - 
en-3-one 



40 



45 



50 



55 
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TASLE 3 fCQNT'P) 



Compoundfs) 

1 7p-({lminoclibenz-5-yl)- 
carbonylanninomethyl)-4- 
methyl-5a-4-a2a-andro- 
stan-3-one 

1 7p-((lminodiben2-5-yl)- 
carbonylaminomethyl)-4- 
methyl-5a-4-aza-androstan- 
3-one 



1 7p-(lsobutyloxycarbonyl- 
aminomethyl)-4-methyl-5a- 
4-azaandrostan-3-one 

1 7p-(lsobutyloxycarbony I- 
aminomethyl)-4-methyl-5a- 
4-azaandrost-1 -en-3-one 

The following additional compounds may also be prepared according to the procedures described in the 
instant specification. 

20-(Ethoxycarbonylamino)-4-methyl-5-a-4-azapregnan-3-one, 

20-(Benzyloxycarbonylaminomethyl)5-a-4-azapregnan-3-one, 

4-Methyl-17p-(N'-octadecyIureidomethyl)-5-a-4-aza-androstan-3-one, 

17p-(N'-Benzylureidomethyl)-5-a-4-azaandrostan-3-one, 

4-Methyl-17p-(N -methylureido)-5-a-4-azaandrostan-3-one, 

4-Methyl-17p-(lsobutyloxycarbonylamino)-5-a-4-aza-androstan-3-one, 

17p-(N'-(2-EthyIpheny!)ureidomethyl)-5-a-4-aza-androstan-3-one, 

17p-(N'-Allylureido)-4-methyi-5-a-4-a2aandrostan-3-one, 

20-(N-(3-Chlorophenyl)ureido)-5-a-4-azapregnan-3-one, 

4-Methyl-20-(N'-phenylureido)-5-a-4-azapregnan-3-one, 

20-(N'-F>-Tolylureidomethyl)-5-a-4-azapregnan-3-one, 

17p-(N*-(2,3.-DichIorophenyl)ureldomethyl)-4-methyl-5-a-4-azaandrostan-3-one, 

17p-(N'-(4-Fluorophenyl)ureido)-5-a-4-azaandrostan-3-one. 

20-(N-(2-Ethoxyphenyl)ureldomethyl)-4-methyl-5-a-4-aza-pregnan-3-one, 

17p-(N'-(3-i^ethoxyphenylureido)-5-a-4-azaandrostarh3~one, 

4-Methyl-17p-(N-(naphth-2-yl)uretdomethyl)-5-a-4-azaandrostan-3-one, 

4-Methyi-17p-(N'-thlazol-2-ylureldomethyl)-5-a-4-aza-androstan-3-one, 

4-Methyl-20-(N'-thien-2-ylmethylureido)-5-a-4-aza-pregnan-3-one. 

Synthesis of Testosterone 5a Reductase Inhibitors 

Flowsheet XV illustrates the synthesis of intermediate oximes and amines used to produce compounds 
claimed in the instant invention. 



Side Chain (A) 



(15) H O 

-N-C 




(16) 



H O H O 

I n I 



CH, 



/ 



^N-C-N-C-OCHzCH 

r \ 



I 
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10 




\ I.NH2OH, HCI 
' / pyridine, EtOH 



reflux 

2. HCI/H2O 




15 



20 



25 



H^N-OH 



(1) 



1. H2/RO2 



I ! 



Flowsheet XV 



u 



NH, 



\ 



(2) 



30 



35 



40 



Astirred mixture of 4-methyl-3-oxo-5a-4-azaandrostan- 17 carboxaldehyde, hydroxylamine hydrochloride, 
anhydrous pyridine, and anhydrous ethanol is refluxed gently under a nitrogen atmosphere for six to seven 
hours. After cooling, the ice-cooled mixture Is diluted, with stirring, with a slight excess of chilled dilute hydro- 
chloric acid. The suspension Is then aged for about twenty minutes, filtered, washed with water and dried to 
give compound 1. 

A mixture of the oxime (1), ethanol, glacial acetic acid and water is reduced in the presence of platinum 
oxide (Pt02) until chromatographic analysis (TLC) Indicates complete reduction to the amine (2). The filtered 
reaction mixture is concentrated in vacuo; the resultant residue Is dissolved In chloroform (CHCI3) and washed 
with fresh dilute sodium hydrogen carbonate solution. The chloroform phase is then dried with sodium sulfate 
(Na2S04). Concentration of the resultant CHCia solution followed by trituration of the residue with hexane/ether 
will yield 2 as a white solid. 

The following amines (3-9) may readily be prepared according to the above process to yield the Indicated 
compounds: 



45 



(3) 



50 




55 
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20- Amino- 5-a"4-azapregnan-3'One; 



5 



10 




IS 20-(Aminomethyl)-4-methyl-5-a-4-azapregnan-3-one; 



20 



25 




20-(Aminomethyl)-5-a-4'azapregnan-3"One; 

30 As flowsheet XV indicates, the oximes useful as Intermediates may readily be prepared by reacting a 4- 

azasteroidal aldehyde or ketone with hydroxylamine hydrochloride to form the corresponding oxtme. The re- 
sultant oximes are subsequently reduced with hydrogen (H2) and platinum oxide (PtOz) or other suitable re- 
ducing agent to yield the respective amine. Product ureas or thioureas may be further alkylated with, for ex- 
ample, alkyi halides to give the corresponding alkylated compounds. 

35 Flowsheet XVI illustrates the synthesis of the compound 17-(N'-t-butylureidomethyl)-4-methyl-5a-4- 

azaandrostan-3-one and is representative of a basic synthesis of compounds claimed in the instant invention 
in which an amine is reacted with a substituted isocyanate. 



40 




^ FLOWSHEET XVI 

To a stirred solution of 2 in dry benzene at room temperature (25''C) is added t-butyt isocyanate. After stir- 
ring for 12-14 hours, the benzene is removed and purified by flash chromatography (silica gel, EtOAc) to give 
55 10 as a white solid. As flowsheet XVI illustrates, 4-azasteroidal primary or secondary amines described in the 
instant inventbn are reacted with the desired substituted isocyanate, such as t-butyl isocyanate, to yield the 
target urekjo derivative. 

Representative substituted isocyanates of the formula: 

R3-N=C=0 
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wherein equals 
H. 

Ci_2oalky!. 
5 aryl. 

heteroaryl, 
arylCi_2o^lkyl, 
O3-20 cycloalkyl. 

C3-20 cycloalkylCi_2oalkyI. 

heteroarylCi^2oa'kyl, 

C2_2o alkenylCi_2oalkyI, 

haloCi_2oalkyl, 

halohy d roxyl C i_2oal kyl , 
15 Ci_2o alkyloxyCi_2oaIkyl. 

Ci_2o alkylcarbonylCi_2oalkyl. 

Ci.2oaikyl oxycarbony IC i_2oai kyl . 

arylCi-2oalkyloxycarbonylCi_2oalkyl . 

heteroarylCi.2oaikyloxycarbonyiCi.2oalkyl, 
20 hydroxyC^ _2oal kyl , 

arylCi_2oalkyloxyCi^2oalkyl , 

heteroarylCi^2oalkyloxyCi.2oalkyl, 

aryl carbo nyl aryl C i_2oal kyl , 

diarylCi_2oalkyl. 

TrlarylC^_2oalkyl, 

C2_2o alkenyl, 

C2_2o alkenylCi_2oalkyl, 

C2^2o alkynylCi_2oalkyl. 
30 arylC2-2oalkynylCi^2oalkyl, 

heteroarylC2.2oaikynylCi_2oalkyl, 

Ci_2o aIkylthioCi_2oalkyl, 

C1-20 alkylsulfonylCi_2oalkyl, or 

Ci_2o alkylsutf mylCi.2oalkyl; 

^ The primary or secondary amines disclosed in the instant invention may also be reacted with thiolso- 

cyantes of the formula 

R3.N=C=S 

to yield compounds claimed in the instant invention. In addition, asf lowsheet XVII shows, the described primary 
or secondary amines disclosed in the invention (such as 2) may be reacted with activated esters or thioesters 

^ to yield compounds claimed in the instant invention. is defined as above. 

Substituted Isocyanates or thbisocynates may readily be prepared by known synthetic methods. For ex- 
ample, phosgene or thiophosgene may be reacted with a suitable primary amine to give a chloroformamide 
or chloro sutfamide which loses HCI to form the respective substituted isocyanate or thioisocyanate. For re- 
views of isocyanate and thioisocyanate preparation, see Patai, The Chemistry of Cyanates and their thio Der- 

^ ivatives." pt 2. Wiley. New York, pp 619-818 and 1003-1221 (1977). In addition, the isocyanates, thioisocyan- 
ates, esters or thioesters used to prepare the claimed compounds are commercially available. 
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O 




I 



CH3 

FLOWSHEET XVH 

Ureas, thioureas, carbamates, and thiocarbamates claimed in the present invention may readily be ob- 
tained by following the basic procedure(s) described in flowsheets XVI and XVII. To further illustrate, compound 
2 may be replaced by the amine (4) and reacted with t-butylisocyanate to yield 17-(N -t-butyfureido)-4-methyI- 
5a-4-azaandrostan-3-one (11) (flowsheet XVIII). 



(4) t- Butyl isocyanate 




FLOWSHEET XVm 

If compound 6 is reacted with methyl Isocyante under the conditions descrit>ed for flowsheetXVI, 4-methyl- 
20-(N'-methyl-ureldo)-5a-4-azapregnan-3-one is obtained (2) (flowsheet XIX). 



108 



.05721 6eAlJ_> 



EP 0 572 166 A1 



H II H 



(6) methyl isocyanate 




FLOWSHEET XIX 

If compound 2 is reacted with phenyl isocyanate under the conditions described in flowsheet 16, 4-methyl 
17-(N'-phenyl-uriedomethyl)-5a-4-azaandrostan-3-one Is made (13) (flowsheet XX). 



o 



2 phenyl isocyanate 




FLOWSHEET XX 

In addition, dehydrogenation of the 1.2 position may readily be accomplished by known synthetic meth- 
odology to produce the claimed 1-en derivatives. See U.S. 5,061,802 and Dolling et al., J. Am. Chem. Soc, 
110. 3318-19(1988). 

Flowsheets XXI, XXII and XXIII further illustrate how compounds claimed in the instant invention may be 
prepared. In flowsheet XXI, the starting 4-azasteroid aldehyde or ketone (XIV). obtained by known synthetic 
methods, is reacted to form the oxime XV; reduced to the amine XVI and reacted with a substituted isocyanate, 
substituted thioisocyante, activated ester or thioester to form XVII. 



109 



.0S72166A1J_> 



EP 0 572 166 A1 




known synthetic methods, to produce the oxime (XIX) which is reduced to the amine XX and reacted with a 
substituted isocyanate, substituted thioisocyante, acth^ated ester or thioester to form XXI. 

40 
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OH 
I. 




FLOWSHEET XXH 

35 

In flowsheet XXIII. the generic 4-azasteroid XXII, also obtained from well known synthetic nnethodology, 
is reacted to form the oxime XXIII, which is further reduced to the amine XXIV, and reacted with a substituted 
isocyante, substituted thioisocyante, activated ester or thioester to form XXV. 

40 
45 
50 
55 
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FLOWSHHKT XXm 

The starting 4-azasteroidal ketones used in the present invention may be prepared according to the basic 
procedures described in flowsheet XXIV via well known synthetic methodology. 
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10 



15 



20 



25 



30 



35 



40 



45 




OH 

(1) Nal04/KMn04 

(2) NH4OAC 

(3) Hs/PtOg 

(4) DMSO, pyridine O 
oxide, NEt3 



OH 





(1) Nal04/KMn04 

(2) NH4OAC 

(3) Ha/PtOz O 

(4) DMSO, pyridine 
oxide. NEts 



R5 

(1) Nal04/KMn04 

(2) NH4OAC 

(3) Ha/PtOa 

(4) DMSO, pyridine 
oxide. NEts 



OH^^^CHs 




(1) HgNRVEtOH* 

(3) Hg/Rpa " 

(4) DMSO, pyridine 
oxide, NEta 




I' 



so 



* U.S. Pat. No. 4,377,584 

FLOWSHEET XXIV 



55 The following examples further describe the synthesis of compounds claimed in the Instant invention. 



113 



BNSDOCiD: <EP P572168A1J_> 



(.' ( 

EP 0 572 166 A1 

Synthesis of Starting 4-Azasteroid Oxrmes 
EXAMPLE 46 

5 

46 ) 4-Methy1-3-oxo-5a-4-azaandrostan-17-carboxaldehyde oxime 

Astirred mixture of 4-methyl-3-oxo-5a-4-aza-androstan-androstan-17-carboxaldehyde (0.952 g, 3.0 mM), 
hydroxylamine hydrochloride (1.10 g, 15.8 mM), anhydrous pyridine (6 mL) and anhydrous ethanol (12 mL) 
10 was refluxed gently under a nitrogen atmosphere for 6.3 hours. After cooling, the ice-cooled mixture was di- 
luted, with stirring, with a slight excess of chilled dilute hydrochloric acid (ca. 0.3 N), the suspension aged for 
ca. 20 minutes, filtered, washed with water and dried to give (1) 0.855 g. MS M* calcd for C20H32N2O2 332.48, 
observed m/e 332. 

IS Synthesis of Reactant 4-Azasteroid Amines: 

EXAMPLES 47-54 

47) 17-Aminomethyl-4-nnethyl-5a-4-azaandrostan>3-one 

zo 

A mixture of (46) (0.67 g, 2.0 mM), ethanol (100 mL). glacial acetic acid (8 mL) and water (4 mL) vt/as re- 
duced in a hydrogen atmosphere (40 p.s.i.) at room temperature in the presence of PtOa until TLC analysis 
indicated complete reduction. The filtered reaction mixture was concentrated in vacuo, the residue taken up 
in chloroform, and the chloroform solution washed with fresh dilute sodium hydrogen carbonate solution and 

25 dried (Na2S04). Concentration of the filtered chloroform solution followed by trituration of the residue obtained 
with hexane containing a small amount of ether yielded (47) as an off-white solid. MS MH'' calcd for C20H34N2O 
318.49, observed m/e 319. 

The following amines are representative of those obtained from the corresponding carbonyl compounds 
utilizing the above procedures: 

30 48) 17-Aminomethyl-5a-4-azaandrostan-3-one. 

49) 1 7-Amino-4-met hyl-5a-4-azaandrostane-3-one. 

50) 17-Amrno-5a-4-azaandrostan-3-one. 

51 ) 20-Amino-4-met hyl-5-a-4-azapregnan-3-one. 

52) 20-Amino-5a-4-azapregnan-3-one. 

35 53) 20-(Aminomethyl)-4-methyl-5a-4-azapregnan-3-one. 

54) 20-(Aminomethyl)-5a-4-azapregnan-3-one. 

Synthesis of Ureido 4-Azasteroid 

40 EXAMPLES 55-58 

55) 1 7-(N'-t-Butylureidomethyl)-4-met hyl-5a-4-azaandrostan-3-one 

To a stirred solution of (47) (0.064 g, 0.2 mM) in dry benzene (8 mL) at room temperature was added t- 
45 butyl isocyanate (0.035 mL, 0.3 mM) dropwise overca. 0.5 mln. After stirring overnight the benzene was re- 
moved in vacuo and the residue flash chromatographed (silica gel, ethyl acetate as eluant) to give (55) as a 
white solid. MS M^ calcd for C25H43N3O2 417.64, observed m/e 417. 

56) 17-(N'-t-Butylureido)-4-methyl-5a-4-azaandrDstan-3-one 

50 

When (2) in the above example was replaced by (49), (56) was obtained as a white solid. MS M^ calcd for 
C24H41N3O2 403.61, observed m/e 405. 

57) 4-Methyl-20-(N'-methylureido)-5a-4-azapregnan-3-one 

55 

When (51) was reacted with methyl isocyanate under the conditions of Example (55), (57) was obtained 
as a white waxy solid. MS M^ calcd for C23H39N3O2 389.58, observed m/e 389. 
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58) 4-Methyl-17-(N'-phenylureidomethyl)-5a-4'azaandrostan-3-one 

When (47) was reacted with phenyl isocyanate under the conditions of Exannple (55), (58) was obtained 
5 as a white solid. MS MH*^ calcd for C27H39N3O2 437.40» observed nn/e 438. 

Examples 59-66 were prepared according to the basic procedures described above further exemplify the 
claimed invention. 

59) 4-Methyl-17p-(N'-n-propylureidomethyl)-5a-4-azaandro stan-S-one. MS MH* calc. for C24H4)N302 
403.40, observed m/e 404. 

10 60) 4-Methyl-17p-(N'-n-octylureidomethyl)-5a-4-azaandro stan-3-one. MS MH'^ calc. for C29H51N3O2 

473.49, observed m/e 474. 

61) 4-Methyl-17p-(N'-phenylureido)-5a"4-azaandro stan-3-one. MS MH"^ calc. for C26H37N3O2 423.52, ob- 
served m/e 424. 

62) 17p-(N'-lsopropylureidomethyt)-4-methyl-5a-4-aza-androstan-3-one. MS MH^ calcd for C24H41N3O2 
15 403.61 observed m/e 404. 

63) 20-(N -t-Buty1ureidomethyl)-4-methyl-5a-4-aza-pregnan-3-one. MS MHT calcd for C27H47N3O2 445.35, 
observed m/3 446. 

64) 20-((lminodibenz-£f-yl)carbonylaminomethyl)-4-methyl-5a-4-azapregnan-3-one. MS MH2'^ calcd. for 
C37H49N3O2 567.(32, observed m/e 569. 

20 65) 17p-((lminodibenz-5-yl)carbonylaminomethyi)-4-methyl-5a-4-azaandrostan-3-one. MS MH2*'*" 

calcd.for C35H45N3O2 539.74, observed mie 541. 

66) 17p-((lsobutyloxycarbonylaminomethyl)-4-methyl-5a-4-azaandrostan-3-one. MS MH"^ calcd. for 
C26H42N2O3 418.62, observed m/e 419. 



TABLE 4 





NMR DATA (PPM) 




Example 


Angular Methyls 


Miscellaneous 


JO 


55 


0.66, 0.86 


1.33 (-CHCONH-C(CH3)3) 




56 


0.67, 0.88 


1.33 (-NHCONH-C(CH3)3) 




57 


0.73, 0.88 


2.92 (-4-NCH3) 


35 


58 


0.64. 0.86 


2.92 (-4-NCH3) 




59 


0.64, 0.88 


2.90 (-4-NCH3) 




60 


0.65, 0.88 


2.92 (-4-NCH3) 


40 


61 


0.63, 0.86 


2.93 (-4-NCH3) 




62 


0.66, 0.88 


1.12(-NH-CH(CH3)2) 
1.16 


45 


63 


0.64, 0.85 


1.29 (.NHCONH-C(CH3)3) 




64 


0.62, 0.89 


0.82 -CH(CH3)CH2NHCON- 
0.86 


50 


65 


0.61,0.88 


2.92 (-4-NCH3) 




66 


0.66, 0.88 


2.92 (-4-NCH3) 



The above examples are non-limiting and suitable acylating agents, isocyanates, or thiolsocyanates may 
55 readily be substituted according to the methods described in the present invention and reacted with a described 
azasteroidal amine to form the claimed ureas, thioureas, carbamates, and thiocarbamates. The following def- 
initions further clarify the present Invention. 
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EXAMPLES FOR THE CASE WHEN SUBSTITUENT "A" OF GENERAL FORMULA "I" IS AS DEFINED IN 
GROUP "VIUA)" 

5 Further provided are novel 17^substituted definlc and saturated 4-aza-5a-androstan-3-one and related 

compounds of the general structural formula XVIi: 




20 wherein: 

Afk is C1-C4 straight or branched chain atkyi or allcenyl; 

dashed lines a, e and f each can independently represent a double bond when present, with the proviso 

that double bonds formed by e and fare not both present concurrently; 

R is selected from hydrogen, methyl or ethyl; 
25 R2 is 

(a) Ce-Cio aryl, cyano, a 5-8 membered heteroaryl 

radical, which can contain 1-4 nitrogen atom, one oxygen or sulfur atoms or combinations thereof 
with 1-2 nitrogen atoms, providing that where R^ is cyano, double bonds e and f are not present; 

(b) COR1, where Ri is Ce-Cio aryl, substituted Ce-Cio aryl, and heteroaryl; 

30 (c) CONHR2, where R2 is substituted phenyl, heteroaryl, substituted heteroaryl, or C7 to C12 cycloalkyi; 

(d) CO2R3, where R3 is Ci-Cis linear or branded alkyi, Cg-Cio aryl, substituted Ce-Cio aryl, or C7-C12 cy- 
cloalkyi; providing that in (b), (c) or (d), Alk is only alkenyl; 
wherein the above aryl or heteroaryl radicals can also be fused with a benzo or another heteroraryl ring and 
can further be substituted with one or more substitutents; and pharmaceutically acceptable salts and esters 
35 thereof. 

Further provided is a compound of the general structural formula XVIII: 



40 



45 




50 

wherein 

the dashed line a represents a double t>ond when present, R and R^ are selected from hydrogen, methyl and 
ethyl; and 

R^ is as defined above, including both (E) and (Z) forms.and mixtures thereof. 
55 Also provided is a compound of the general structural formula XiX: 
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3 



wherein 

IS the dashed line a can represent a double bond when present, 
R, R} and are 

Independently selected from hydrogen, methyl and ethyl, with the proviso that at least one of R^ and 
R3 Is hydrogen, 

R2 isis Ce-Cio aryl or heteroaryl as defined above, and R^ and R^ can be in a E or Z bond configuration, and 
20 mixtures thereof. 

Additionally, there is provided a compound of the general structural formula XX: 




35 wherein: 

Alk is Ci-C4 straight or branched chain alkyi; dashed line a can represent a double bond when present; 
R is selected from hydrogen, methyl or ethyl; and 
R2 is as defined above. 

Also specifically provided is a compound of general structural formula XXI: 



45 



so 




wherein: 

the dashed line a can represent a double bond when present, and m is 0-1, n is 0-3; and 
R, R^ and R^ are 

independently selected from hydrogen, methyl and ethyl, with the proviso that at least one of R^ and R^ is hy- 
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drogen, 

is Ce-Cio aryl, cyano, or heteroaryl as defined above. 

The structures XVII through XXI above encompass starting 5a-reductase inhibitor connpounds of this in- 
5 vention. 

Where the double bond "e" is present, the compounds are delta-17 olefins and where the double bond "f" 
is present, the compounds are delta-20 olefins. Note that dashed lines "e" and T* both cannot be double bonds 
concurrently. 

Dashed line "a" can independently be a double bond and when present, the compound is a delta-1-ene. 
10 is a Ce-Cio aryf including phenyl, benzyl, 1- and 2-phenethyl and naphthyl, and also cyano. 

Preferred is where aryt is phenyl or cyano. 

R2 can also be 5-6 membered heteroaryl radical being fully unsaturated containing 1-4 nitrogen atoms, 
e.g. pyrldyl, pyrryl, imidazolyl, tetrazdyl, pyrazinyl, pyrimidinyl, pyrazolyl, ortriazolyl; containing 1-2 oxygen or 
sulfur atoms, e.g. thienyl, furanyl; or in combination with 1-2 nitrogen atoms, e.g. isothiazolyl, thiazolyl, isoxa- 
15 zoiyi, oxazotyl or thiadiazolyl; or fused with a benzo ring, e.g. quinolyl, isoquinolyl, benzothienyl, isobenzofuryl, 
indolyl, carbazolyl; or fused with another heteroaryl ring, e.g. purinyl, and the like. 

Preferred examples are 2-, 3-, and 4-pyridyl, 2-thienyl; 2-pyrazinyl, 2-, 4-, and 5-thiazolyl. 
The R2 aryt or heteroaryl ring can be unsubstituted or substituted with one or more of the following sub- 
stituents providing the substitution leads to a chemically Inert, but biologically active 5a reductase inhibitor. 
20 The R2 ring substituents include: 

Ci-Ce straight or branched alkyi; e.g. methyl, ethyl, propyl, isopropyl, n-butyt, sec-butyl, isobutyl, t-butyl, 
n-pentyl, n-hexyl, iso-hexyl. n-butyi. n-octyi, iso-octyl, t-octyt, and the like; C2-C8 straight or branched alkenyl, 
e.g. ethenyl, 1-propenyl, 2-propenyl. 1-butenyl, 2-butenyl. 3-butenyl, 1-penteny!. 1-hexenyl, 1-heptenyl, 1-oc- 
tenyl, 2-octenyl, and the like; 

25 CyCs cycloalkyi e.g.. cyclopropyl, cyclobutyl, cyclopentyl. cyclohexyl, l-methyl-cydobutyl, cydopentyl. 

cyclohexyl, 1-methyl-cydohexyl, 2-methylcydohexyl, 2-ethylcyclohexyl, and the like; 

C2-Cealkynyl e.g., 1-ethynyl; 1-propynyl, 2-propynyl, 2-butynyl, 2-pentynyl, 1-hexynyl, 1-heptynyl, 1- 
octynyl; 

CONR^Rs where R^ and Rs independently are H, Ci-Cg alkyI, as defined above, Ca-Cg cydoalkyl as de- 
30 fined above, C1-C4 perhaloalkyi e.g., trifluoromethyl, perf luoromethyl, trichloromethyi, preferably perfluoroalk- 
yl; phenyl, or substituted phenyl, as described below; 

COR^ where R^ is defined above, including acetyl, isobutylcarbonyl, benzoyl and the like; 
S(0)nR^ where n is 0-2 and R^ is defined above, including methylsulf inyl, methylsulfonyl, phenylsulfo- 
nyl, 4-chlorophenylsutf inyl and the like; 
35 OCOR4, where R^ is defined above, including acetoxy, propionytoxy, benzoyfoxy. 4-chbrobenzoyloxy 

and the like. 

SOaNR'^R^here R^ and R^ are described above, induding sulfonamide, N-methylsulfonamido, N-phe- 
nylsulfonamido , N,N-dimethylsulfonamido and the like; 

NR^{CO)R5, wherein R^ and R* are defined above, including; acetylamino, benzoylamino, N-methylben- 
40 zoylamino and the like; 

NR^(CO)NHR5, wherein R^ and R^ are described above, induding; ureido, N-methylureido, N-methyl- 
N^-phenyiureido and the like; 

NHS02R^, R^ being defined above, induding methylsulfonylamino, phenylsutfonylamino and the like; 
OR^ where R^ is defined above, induding methoxy, phenoxy, 4*chlorophenoxy and the like. 
45 NR^R^ wherein R^ and R^ are described above. Including amino, methylamino, dimethytamino, anilino 

and the like; 

Cyano, nitro, halo, induding: fluoro, chloro, bromo and iodo; 

Perhalo C1-C4 alkyl. Including: trifluoromethyl, perfluoroethyl, trichloromethyi and the like. 
C02R^, wherein R"^ is defined above, induding CO2CH3, C02Ph, C02-(1-adamantyl) and the like; phenyl 
so and substituted phenyl of the formula: 
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wherein the radicals R^-R^^ each can represent one or more of the substituents defined above, including; hy- 
drogen, 4-ch lore phenyl, 4-fluorophenyl, 4-melhoxyphenyl, 4-phenoxy and the like. 
Representative compounds of the present invention include the following: 

(1 7E)- 1 7-[phenyI)methylene]-4-methyl-4-aza-5a-androstan-3-one, 

(1 7E)-1 7-[(4-chIorophenyl)methylene]-4-methyl-4-aza-5a-androstan-3-one, 

(17E)-17-[(3-chlorophenyl)methylene]-4-methyl-4-aza-5a-androstan-3-one, 

(1 7E)-17-[{2-chlorophenyl)methylene]-4-methyl-4-aza-5a-androstan-3-one, 

(1 7E)-17-[(4-ethoxycarbonylphenyl)methyl-ene]-4-methyl-4-aza-5a-androstan-one, 

(17E)-17-[(4-carboxyphenyl)methylene]-4-methyl-4-aza-5a-androstan-3-one, 

(17E)-17-[4-II(1,1-dimethylethyI)amino)-carbonyl]phenyl^methyleneH-methyl-4-aza-5a^ 

(17E)-17-[(3,4,5-trimethoxyphenyl)methyl-ene]-4-aza-5a-androstan-3-one, 

(17E)-17-[(2-methoxyphenyl)methy1ene]-4-methyl~4-aza-5a-androstan-3-one, 

(1 7E)>17-[(4-methylsulfonylphenyl)methyl-eneM-methyl-4-aza-5a-andro8tan-3-one, 

(17E)-17-[(4-biphenyl)methylene]-4-aza-5a-androstan-3-one, 

(17E)-17-[(4-nitrophenyl)methylene]-4-methyl-4-aza-5a-androstan-3-one, 

(1 7E)-1 7-[(4-aminophenyl)methylene]-4-aza-5a-androstan-3-one, 

(1 7E)-1 7-[(4-acetylaminophenyl)methylene]-4-methyl-4-aza-5a-androstan-3 -one. 

(17E)-17-(4-pivaloylaminophenyl)methylene)-4-methyl-4-aza-5a-androstan-3-one, 

(1 7E)-1 7-[(4-phenoxyphenyl)methytene]-4-aza-5a-androstan-3-one, 

(17E)-17-[(2-imidazolyl)methylene]-4-methyl-4-aza-5a-androst-1-en-3-one, 

(1 7E)-1 7-[(2-thiazolyl)methylene]-4-aza-5a-androst-1-en-3-one, 

(1 7E)-1 7-[(2-pyrazinyl)met hylene]-4-met hyl-4-aza-5a-androstan-3-one, 

(1 7E)-20- phenyl-4-met hyl-4-aza-5a-preg n- 1 7-en- 3-one, 

(1 7E)-20-[(4-chloro)phenyI]-4-aza-5a-pregn-1 7-en-3-one, 

(20E)-4-methyl-21-[(4-methoxy)phenyiH-aza-5a-pregn-20-en-3-one, 

(20E)-4-methyl-21-phenyl-4-aza-5a-pregn-20-en- 3-one. 

(20E)-4-methyl-21-[(4-methyl)phenyl]-4-aza-5a-pregn-20-en-3-one, 

(20E)-4-methyl-21-[(4-chIoro)phenylH-aza-5a-pregn-20-en- 3-one, 

(20E)-4-methyt-21-(4-pyridyl)-4-aza-5a-pregn-20-en-3-one, 

(20E)-4-methyl-21-[(3-chloro)phenyl]-4-aza-5a-pregn-20-erv-3-one, 

(20E)-4-methyl-21-[(2-chloro)pheny[]-4-aza-5a-pregn-20-en-3-one, 

(20E)-4-methyl-21-(2-pyridyl)-4-aza-5a-pregn-20-en-3-one, 

(20E)-4-methyl-21-(2-thienyl)-4-aza-5a-pregn-20-en-3-one. 

(20E)-21-[(4-methoxy)phenylH-aza-5a-pregn-20-en-3-one. 

(20E)-4-methyl-21-(3-thlenyf)-4-aza-5a-pregn-20-en-3-one, 

(20E)-4-methyl-21-(2-furanyl)-4-aza-5a-pregn-20-en-3-one, 

(20E)-4-methyl-21-[(2-fluoro)phenyll-4-aza-5a-pregn-20-en-3-one, 

(20E)-21-(4-pyridyl)-4-aza-5a-pregn-1,20-dien-3-one, 

(20E)-21-(4-pyridyl)-4-aza-5a-pregn-20-en-3-one, 

(20E)-21-[(4-methoxy)phenyl]-4-aza-5a-pregn-1,20-dien-3-one, 

(20E)-21-(2-furanyl)-4-aza-5a-pregn-1,20-dien-3-one, 

(20E)-21 -(2-pyridyl)-4-aza-5a-pregn-1 ,20-dien-3-one, 

(20E)-21 (3-pyridyl)-4-aza-5a-pregn-1 ,20-dlen-3-one 

(20E)-21 [(4-ethoxycarbonyl)-phenyl]-4-aza-5a-pregn-1 ,20-dien-3-one, 

(20E)-21-4-[N-phenyl]benzamldo-4-aza-5a-pregn-1.20-dlen-3-one, 

(20E)-21-(2-pyridyl)-4-aza-5a-pregn-20-en-3-one, 

(20E)-21-(3-pyrtdyl)-4-aza-5a-pregn-20-en-3-one, 

(20E)-21-(2-thienyl)-4-aza-5a-pregn-20-en-3-one, 

(20E)-4,20-dimethyl-21-phenyl-4-aza-5a-pregn-20-en-3-one, 

(20E)-4,20-dimethyl-21-(4-chlorophenyl)-4-aza-5a-pregn-20-en-3-one, 

(20E)-4.20-dimethyl-21-(2-thlenyl).4-aza-5a-pregn-20-en-3-one, 

(20E)-4,20-dlmet hyl-21 -(2-pyridyl)-4-aza-5a-preg n-20-en-3-one, 

(20E)-20-met hyl-2 1 -(4- pyridyl)-4-aza-5a- preg n a- 1 .20-dien-3-one, 

(20E)-4,20-dimethyl-21-(4-pyridyl)-4-aza-5a-pregn-20-en-3-one, 

(20E)-20-methyl-21-(2-furyl)-4-aza-5a-pregna-1,20-dien-3-one. 

(20E)-2O-methyl-21-(2-pyrldyl)-4-aza-5a-pregna-1.20-dien-3-one, 

(20E)-20-ethyl-21-phenyl-4-aza-5a-pregna-1,20-dien-3-one, 

(20E)-20-ethyl-21-(2-pyridyl)-4-aza-5a-pregna-1,20-dien-3-one. 
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20(E,Z)-4.21-dimethyl-21-phenyl-4-aza-5a-pregn-20-en-3-one, 

20(E,Z)-21-methyl-21-(4-chlorophenyl)-4-aza-5a-pregn-20-en-3-one, 

20(E,Z)-4,21-climethyl-21-(2-pyridyl)-4-aza-5a-pregn-1,20-dlen-3-one, 

5 17p-[(4-chlorophenyl)methyl]-4-methyl-4-aza-5a-androstan-3-one, 
17p-[(phenyl)methyl]-4-aza-5a-androstan-3-one, 
17p-[(2-pyridyl)methyI]-4-methyl-4-aza-5a-androst-1-en-3-one, 
17p-[(2-thienyl)methyl]-4-a2a-5a-androst-1-en-3-one, 
20>phenyl-4-methyl-4-aza-5a-pregnan-3-one, 

10 20-(4-chloro)phenyl-4-a2a-5a-pregnan-3-one, 

20-(2-pyridyl)-4-methyl-4-aza-5a-pregn-1-en-3-one, 

20- (2-thienyl)-4-aza-5a-pregn-1-en-3-one, 
21 -phenyl-4-aza-5a-pregnan-3-one, 

21- (2-pyridyl)-4-methyl-4-aza-5a-pregnan-3-one, 

IS 21-[(4-methoxy)phenyl]-4-methyl-4-aza-5a-pregnan-3-one, 
21-(2-thienyl)-4-methyl-4-aza-5a-pregnan-3-one, 
2 1 -[(4-chlorophe nyt]-4-aza-5a- preg n-1 -en-3-one, 
4-methyl-17p-[3-(phenyl)propyl]-4-aza-5a-androstan-3-one, 
1 7p-[3-(2-pyrldy1)propyl]-4-aza-5a-androst-1 -en-3-one, 

20 17p-[3-(4-chlorophenyf)propyi]-4-aza-5a-androstan-3-one, 

4-methyl-1 7p-[2-{thienyl)propyl]-4-aza-5a-androst-1 -en-3-one, 
4-methyl-17p-[4-(phenyl)butyI]-4-aza-5a-androstan-3-one, 
17p-[3-(2-pyridyl)butyl]-4-aza-5a-androst-1-en-3-one. 
17p-[3-(4-chloropheny!)butyll-4-aza-5a-androst-1-en-3«-one, 

25 4-inethyl-17p-[2-(thienyl)butyIl-4-aza-5a-androst-1-en-3-one, 
20-ethyl-21-(2-pyridyl)-4-aza-5a-pregnan-3-one. 
20-ethyl-21-phenyl-4-aza-5a-pregnan-3-one, 

20- ethyl-21-(2-methoxyphenyl)-4-aza-5a-pregnan-3-one, 
4,21 -dimet hy1-21 -{2-pyridyl)-4-aza— 5a-pregnan-3-one, 

30 4,21-dinnethyi-21-[(4-benzoylamino)phenyl]-4'aza-5a-pregnan-3-one, 
4,21 -dimet hyl-21 -(2-t hiazolyl)-4-aza-5a-pregnan-3-one, 

21- phenyl-4-aza-5a-pregnan-3-one, 
21-(2-pyridyl)-4-aza-5a-pregnan-3-one, 
2 1 -(2-t hienyl)-4-aza-5a-preg nan-3-one, 

35 21 -{2-met hoxypheny!)-4-aza-5a-pregn- 1 -en-3-one, 

21-(3-pyridyl)-4-aza-5a-pregn-1-en-3-one. 
21 -(2-t hlazolyl)-4-aza-5a)-pregn-1 -en-3-one, 
4-methyl-21-[4-(methyisuifonyl)phenyl]-4-aza-5a-pregn-1-en-3-one, 
4-et hyl-21 -(4-fluorophenyl )-4-aza-5a-pregn- 1 -en- 3-one , 

40 4-methyl-21-(4-carboxyphenyl)-4-aza-5a-pregn-1.20-dien-3-one, 
4-ethyl-21-(4-carbamoylphenyI)-4-aza-5a-pregn-1,20-dien-3-one, 
20-(3-pyridyl)-4-aza-5a-pregna-1 , 1 7-dien-3-one, 
4-methyl-20-(2-pyrazinyl)-4-aza-5a-pregn-1.17-dien-3-one, 
20-ethyl-4-methyl-21-phenyl-4-aza-5a-pregn-20-en-3-one, 

45 4,20-dimet hyl-21 -(2,S-dimethoxyphenyf}-4-aza-5a-pregna-1,20-dien-3-one, 

20-ethyt-4-methyl-21-(s-ti1azlnyl)-4-aza-5a-pregna-1,20-dlen-3-one, 
4-methyl-20-(phenylmethyl)-4-aza-5a-pregnan-3-one, 
20-ethyl-4-methyl-21-(2-pyridyl)-4-aza-5a-pregnan-3-one, 
20-(2-thlazolyl)-4-aza-5a-pregnan-3-one, 

50 2(>-et hyl-21 -(3-pyridyl)4-aza-5a-pregnan-3-one, 

20-(4-methylsulfonylphenyl)-4-aza-5a-pregn-1-en-3-one, 
20-et hyl-21 -(4-nnethoxyphenyl)-4-aza-5a-pregn-1 -en-3-one. 
4-methyl-20-(3,4-dlmethoxyphenyl)-4-aza-5a-pregn-1-en-3-one, 

20- ethyl-4-methyl-21-(2-pyrlmidlnyl)-4-aza-5a-pregn-1-en-3-one, 
55 4,21 -dimet hyl-21 -(4-pyridyl)-4-a2:a-5a-pregna-1,20-dien-3-one, 

21- methyl-21-(2-thienyl)-4-aza-5a-pregn-1-en-3-one, 
21-methyl-21-(1-imidazolyl)-4-aza-5a-pregnan-3-one, 
4,21-dimethyl-21-(4-carbamoyIphenyl)-4-aza-5a-pregn-1-en-3-one, 
4-methyl-21-(4-methoxyphenyl)-4-aza-5a-pregnan-3-one, 
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4-methyl-17-((4-chloro)phenylmethyl)-4-aza-5a-androstan-3-one, 

N-(1,1-dirnethyIethyl)-4-(4-methyl-3-oxc>-4-aza-5a-pregn-21-yl)benzamide, 

4-methyl-21-(3-pyridyI)-4-aza-5a-pregn-20-en-3-one, 
5 21-(2-pyrazinyl)-4-met hyi-4-aza-5a-preg-20-en-3-one. 

4-methyl-21-(2-pyrazinyl)-4-aza-5a-pregnan-3-one, 

4-methyl-24-nor-4-aza-5a-cholane-23-nitrile, 

4-methyl-3-oxo-4-aza-5a-pregnane-21-carbon-nitrile, 

24-nor-4-aza-5a-chol- 1 -ene-23-n Itrlle, 
10 24-nor-4-aza-5a-cholane-23-nitrile, 

4-methyl-24-nor-4-aza-6a-chol-1-ene-23-nitrile, 

3-oxo-4-aza-5a- pregn- 1 -ene-21 -carbonltrll e, 

3- oxo-4-aza-5a- preg na ne-21 -carbonitrile, 

4- met hy1'3-oxo-4-aza-5a-pregnan6-2 1 -nitrile, 
IS 4-methyt-3-oxo-4-a2ia-5a-cholane-24-nitrile, 

3- oxo-4-aza-5a-chol-1-ene-24-nitrne. 

4- methyt-3-oxo-21-nor-4-aza-5a-cholane-24-nltrile, 
3-OXO-21 -nor-4-aza-5a-cholane-24-nitrile, 

and also including the corresponding compounds wherein the 4-hydrogen substituent is replaced by a methyl 

20 or an ethyl radical, and/or a delta-one double bond is present 

Also included within the scope of this invention are pharmaceuticalfy acceptable salts, i.e. hydrochloride, 
hydrobromide, acetate, pamoate, and the like, of the compound where a basic heteroaryl radical is present, 
e.g. 4-pyridyl, which can be used as the dosage form for modifying solubility or hydrolysis characteristics or 
for use as sustained release or prodrug formulations. 

25 The novel compounds of formula XVII of the present invention are prepared by methods starting with ap- 

propriate steroid 17-carboxaldehydes and ketones of the following formulae: 

FLOWSHEET XXV 

30 

Carboxaldehvdes 
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Carboxaldehyde A can be prepared from 17-{2-pyridylthio) carboxylate-4-methyl-5a-androstan-3-one by 
reaction with Raney nickel to the 17p-carbinoI followed by oxidation to the aldehyde with pyhdinium chloro- 
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chromate. (See J. Med. Chem. 1986, Vol. 29, No. 11, p. 2299, Compound 10bg) The starting 2-pyridylthio ester 
can be made by hydrolyzing the 1 7-COOMe derivative to the acid and reacting the acid with 2,2'-dipyridyt dis- 
ulfide in an inert solvent, e.g. chlorobenzene. 

5 Carboxaldehyde B can be prepared from the fithum aluminum hydride reduction of 17p-(N-methyl-N-me- 

thoxy)-carboxamide-5a-4-aza-androst-1-en-3-one (see USP 5,061,801 for its preparation, as also descrit)ed 
in the following section "Preparation of Starting Materials". 

Carboxaldehyde C can be concurrently prepared from the same procedure, as a secondary reaction prod- 
uct, as described above for Carboxaldehyde B (See preparation in "Preparation of Starting Materials"). 

10 Note that the corresponding 4-ethyl analogs are also available through conventional alkylatlon of the 4- 

NH derivative via, e.g. ethyl Iodide, sodium hydride in dry DMF at room temperature. 

As seen in Flowsheet XXV, the carboxaldehydes A.B, or C can be reacted with the phosphonate reagent 
as shown, where R2 is defined above, is hydrogen or methyl and Ra is a conventional ester alkyi radical, 
e.g. methyl or ethyl, to yield the corresponding D>20 olefins. 

IS In general, the procedure for reacting the carboxaldehyde with the phosphonate ylld reagent is analogous 

to the conditions as described for the Wadsworth-Emmons modification of the Wittig reaction (See Chem. Rev. 
74, p. 87, 1974and JACS Vol. 83, p. 1733. 1961). The phosphonate yi id is reacted under anhydrous conditions 
with the carboxaldehyde in about a 1:1 molar ratio together with a hydride reagent, e.g. sodium hydride, also 
in a 1 :1 molar ratio with the phosphonate reagent in a dry solvent, e.g. dimet hylformamide, dimethylacetamide, 

20 tetrahydrofuran, dioxane, DMSO and the like, under anhydrous conditions, usually a nitrogen atmosphere, at 
a temperature of about 50-1 00°C, preferably 80-85**C for about 1-4 hours. Workup is conventional, e.g. organic 
liquid extraction followed by drying, evaporating off solvent, followed by chromatography, distillation or recrys- 
tallizatbn of the crude material to yield the desired product, being a species of Formula XVfl. 

The starting phosphonates can be prepared by known procedures in the art. One procedure that can be 

25 used is the modified Arbuzov reaction in which a chloromethyl-aryl or heteroaryl compound, e.g. thienyimethyl 
chloride, is reached with an alkyI phosphite, e.g triethyl phosphite, at 125-175**C for 1-10 hours. Conventional 
workup yields the desired starting phosphonate. e.g. diethyl 2-thienylmethylphosphonate. 
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FLOWSHEET Xy VT rCONTD^ 



5 




45 

Alternately, the chloromethyl heteroaryl compound, e.g. 4^chloromethylpyridlne, can be reacted with die- 
thytphosphlte and sodium hydride at about 80-100''C for several hours to also produce the desired phosphon- 
ate starting materials. 

Representative syntheses are given in the "Preparation of Starting Materials" section and representative 
so examples of phosphonate starting materials are: 

diethyl 2-thienylmethylphosphonate, 

diethyl 4- pyridyl methyl phosphonate, 

diethyl 4-methylbenzylphosphonate, 

diethyl benzylphosphonate, 
55 diethyl 4-chtorobenzytphosphonate, 

diethyl 3-Ghlorobenzylphosphonate, 

diethyl 2-Ghlorobenzylphosphonate, 

diethyl 2-pyridyimethyi phosphonate, 

diethyl 3-thienylmethylphosphonate, 
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diethyl 2-furanylmethylphosphonate, 
diethyl 2-fluorobenzylphosphonate, 
diethyl 3-pyrldylmethylphosphonate, 
5 diethyl 4-ethoxycarbonylbenzylphosphonate. 

diethyl 4-(phenylannlnocarbonyl)benryl 
phosphonate, 

As outlined on Flowsheet XXVI, the A^o olefins Ilia and IHc can be reduced with e.g. 10% palladiunn on 
cai1>on in a suitable solvent, e.g. methanol, ethanol, dioxane, acetic acid and the like, at room temperature 

10 under 1-50 psig hydrogen atmosphere to form IVa and IVc. Compound IVc can be further reacted to form the 
A' olefin IVb by the procedure of Dolling et al using dichlorodicyanobenzoquinone, see JACS (1988), Vol 110, 
pp 3318-3319. Alternatively IVb can be formed by reacting IVc with benzeneselenic anhydride in refluxing 
chlorobenzene. The 4-nitrogen in lllb and IVb can be alkylated with methyl Iodide in the presence of sodium 
hydride in e.g. dry dimethylformamide solvent to give Hid and iVd. 

IS Note that the 4-methyi group in the appropriate compounds in Flowsheet A can be replaced with a 4-ethyl 

group to prepare the corresponding 4-ethyl analogs of ilia, IVa, llld, and IVd. 

The aldehydes A, B and C can be reacted with diethyl a-methyl- benzyl phosphonate (US 4,515,883) in the 
Wadsworth-Emmons modification of the Wittig reaction and the corresponding products hydrogenated, alky- 
lated on the 4-nitrogen and dehydrogenated as outlined in Flowsheet XXVI to give compounds llla-d and IVa- 

20 d with R2 = phenyl and = methyl. 

Methyl ketone D (see Rowsheet XXVII, below) and its preparation is described in J. Med. Chem., 1984, 
Vol. 27, p. 1690-1701, by G. H. Rasmusson et. al (see Compound 4d.) These compounds can be prepared by 
reacting the S-(2-pyridyl)androstan-3-one-17p-thio-carboxylate with methylmagnesium chloride under appro- 
priate Grignard conditions. 

25 Methyl Ketone E can be prepared by reacting N-methoxy-N-methyl-3-oxo-4-aza-5a-androst-1-ene-17p- 

cart>oxamide (4) with excess methylmagnesium bromide in tetrahydrofuran. 

The above 17-methylketones D and E can be reacted with the phosphonate yitds described at>ove in an 
analogous manner to achieve the 20-methyl pregn-20-en-3-one compounds llli and lllj as illustrated in the fol- 
lowing Flowchart X)CVII. 
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FLOWSHEET XXVII rCONT'D^ 




45 

As outlined in Flowsheet XXVII, file and lllf can be hydrogenated as above to give IVe and IVf. Compound 
IVf can be dehydrogenated as described above to the A'-compound IVg. Compounds lllf and IVg can be me- 
thylated on the 4-nltrogen to give lllg and IVh. 

Also the amide 4 can be reacted with ethylmagnesium bromide to give ethyl ketone versions of D and E. 
50 Using the reactions outlined in Flowsheet B compounds llle-g and IVe-h with the 20*methyl replaced by a 20- 
ethyl can be prepared. 

Ketone F (Rowsheet XXVIll) can be prepared by conventional techniques. Including oxidation of the cor- 
responding 17-p-ol with e.g. Jones reagent, and is known in the art in J. Med. Chem. 1984, Vol. 27, p. 1690- 
1701 by G. H. Rasmusson et aL, (see Compound 22 on p. 1693). 
55 Ketones G and H can be prepared by Jones reagent oxklation of the corresponding 17^alcohols described 

in the above reference. Using the reactions shown in Flowsheet XXVI, the ketones F, G, and H are converted 
into compounds lllh-k and tVh-l as seen in Rowsheet C. 

As indicated in Example 67, below, the 17p-3-phenyl propyl compound can be prepared from aldehyde A 
by a phosphonate olefination with diethyl benzoyl met hylphosphonate followed by reduction of the ketone and 
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double-bond by hydrogenation with palladium on carbon catalyst in ethanol. Using the reaction sequences out- 
lined in Flowsheet XXVI, the A'-4-H, and 4-CH3-A' analogs can be prepared starting from aldehydes A or 
B. 



FLOWSHEET XXVm 




As shown In Rowsheet XXVIII, the 17p-3-phenyl butyl compound 56 can be prepared from the ketone F 
by conversion of the latter to the Ai^-17-trifluoromethyf sulfonate 57 with potassium hexamethyldlsilazide and 
N-phenyltnfluoromethanesutfinimide (Tetrahedron Lett 24, 979 (1983)). Palladium-catalyzed coupling of 57 
with 4-phenyl-1-butyne (Synthesis, 320 (1986)) can give the enyne 58 which can be hydrogenated to the de- 
sired 17p-3-phenylbutyl compound 56. 
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As described in Example 68, the nitriles 54 (R=CH3, H) were prepared from a "second order" Beckmann 
rearrangement on the homologous carboxylic acids (55, R^CHa, H) with sodium nitrite in trif luoroacetic acid 
and trif luoroacetic anhydride. (J. of Lipid Research 29 1387 (1988)). 

The synthesis of other nitriles is outlined in Flowsheet XXX. The pregnane-21-carbonitr3es 59 and 60 can 

45 be prepared from the ketones F and G by phosphonate olef ination with diethyl cyanomethylphosphonate (Ster- 
oids 27, 431 (1976)) followed by reduction with magnesium in methanol (J. Org. Chem. 40. 127 (1975)). By 
the same reaction sequence the ketone E can be converted into the A1-4-H-24-nor cholane-23-nitrile 61 and 
Its reduction product 62. The 24-cholane-24-carbonltrile 63 can be prepared from the choianic acid 55 by con- 
version to the primary amide with oxalyl chloride and ammonia followed by dehydration with POCI3 In pyridine 

50 (J. Med. Chem. 29, 2298 (1986)). Similarly the 17-butyric (64, n=1) and valeric (n=2) acids, prepared by pal- 
ladiunn-catalyzed coupling of 57 with 3-butynoic and 4-pentynoic acids followed by hydrogenation, can con- 
verted Into the nitriles 66 (n=1,2). 

EXAMPLE 67 

55 

Synthesis of 4,7p-Dimethyl-4-aza-Androst"5-en-3-one-17p-ol, t-butyldimethylsilyl ether, (68) 

To a solution of the product of Example 8 (17p-(t-butyldimethylsilyloxy)-7p-methyl-5-oxo-A-nor-3,5-se- 
coandrostan-3-oic acid), 840 mg in 5 ml ethylene glycol was added 1 .5 g sodium acetate and 737 mg. methy- 
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lamine hydrochloride. After stirring the reaction mixture 4 hours at 180*'C, the mixture was cooled, diluted with 
water, extracted with ethyl acetate, dried and concentrated to afford crude title compound 68. Proton NMR con- 
firmed the assigned structure. 

5 

EXAMPLE 68 

Synthesis of 4,7p-Dlmethyl-4-aza-Androst-5-en-3-one-17p-ol, (69) 

10 To a solution of 700 mg of 68 from Example 67, in 20 ml of acetonitrile at 0*^0 was added 500 microliters, 

aqueous HF. After stirring the reaction mixture for one hour, the HF was neutralized with aqueous sodium car- 
bonate, diluted with water, acetonitrile removed under vacuum, and the residue extracted with ethyl acetate. 
The organic layer was dried, concentrated to give crude title compound 69 which was further purified by prep- 
arative chromatography on silica gel using 3:1 chloroform/acetone. 

EXAMPLE 69 

Synthesis of 4.7p-dimethyl-4-aza-ahdrostan«3-one-17p-ol, (70) 

20 To a solution of 69 from Example 68. being 350 mg in 10 ml acetic acid was added 100 mg platinum dioxide 

and the resulting mixture was evacuated and flushed with hydrogen. The reaction was shaicen overnight at 
room temperature under 40 Psig hydrogen pressure. The solution was filtered concentrated. The residue was 
worked up with ethyl acetate, the organic layer was then concentrated under vacuum, diluted with ethyl acet- 
ate, washed with aqueous NalHCOs* brine, dried, concentrated to yield the title compound 12. Mass Spec: 320 

25 (M+1). 

EXAMPLE 70 

Synthesis of 17P-pivaloy!oxy-4,7p-Dimethyl-4-Aza-Androstan-3-one, (71) 

30 

To a solution of 70 from Example 69, being 60.2 mg in 4 ml methylene chloride and 200 ml pyridine was 
added 15 mg DMAP (4-dimethyiaminopyridine) followed by 68.66 mg pivaloyi chloride, i.e., trimethyl acetyl 
chloride. After stirring for 24 hours, the reaction mixture was diluted with ethyl acetate, washed with water, 
then aqueous sodium carbonate and brine. The organic layer was dried, concentrated to a residue, which was 
35 purified by preparative chromatography on silica gel using 3:1 chloroform/acetone as eluant to yield pure titie 
compound 71 Proton NMR confirmed the assigned structure. 

EXAMPLE 71 

40 Synthesis of 17P-(t-Butylaminocarbonyloxy)-4.7-dimethyl-5a-4-aza-Androstan-3-one, (72) 

To a solution of 70^ 51 mg in 4 ml methylene chloride was added DBU (200 microliters) followed by 63.65 
mg. t-butylisocyanate. After stirring the mixture for 48 hours at room temperature, the reaction mixture was 
diluted with ethyl acetate, the organic layer washed with water, brine, dried and concentrated to a residue which 
45 was purified by preparative chromatography over silica gel using 3:1 CHCIs/acetone to yield pure titJe com- 
pound 72. 

EXAMPLE 72 

50 Synthesis of 17p-Methoxycarbonyl-4-methyl-4-aza-androst-5-en-3,7-dione 

Following the analogous oxidation procedure of Example 3, 17p-methoxycarbonyl-4-methyl-4-aza-5a-an- 
drosten-3-one, known in the art, was analogously treated to yield the title compound. 

The following Table 5 lists the unique proton NMR values (400 MHz in CDCI3) for several of the above- 
55 described compounds. The data are reported as: s = singlet, d = doublet, m = multiplet, J = coupling constant 
The absorption values are given del (d) units and are illustrated for the C-18, C-19 and methyl protons and 
protons associated with unique portions of the molecule. 

The numbering of the steroid is gh^en by the following structure; 
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NMR DATA 
Compound No C-18 CH 3 C-19 CH3 Others 

68 0.72 1.02 7 Me, 3H, d, 1.04 

J=6.5 

6H, IH, d. 4.78 
J=3 

69 0.78 1.02 7 Me, 3H, d, 1.06. 

J=6.5 

6H, IH, d, 4.79, 
J=3 

70 0.74 0.86 7 Me, 3H, d, 1.02, 

J=6.5 

5H, lH,dd, 3.10 

J=4.5 

J=13.5 

71 0.82 0.85 N-CH3, 3H, S. 2.90 

C-5, IH. dd, 3.01 

J=12.6 

J= 3.7 

C-76-CH3. 3H, d, 
1.02, J=6.5 
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NMR DATA rrONT'D^ 

5 

Compoiind No C-I8CH 3 C-19 CH 3 Others 

72 0.76 0.82 N-CH3. 3H, S, 2.89 

,0 C-5, IH, dd, 3.01 

J=3.7 
J=12.6 

C-76-CH3. 3H; d, 
1.02, J=6.5 

20 

Also included in the invention are the following compounds: 
4, 7p-dimethyl-4-aza-5a-androstan-3, 17-dlone. 
17-oxlmlno-4, 7^dimethyl-4-aza-5a*androstan-3-one. 

The compounds can be by analogous procedures described in J. Med. Chem. 29. 2998-2315 (1986) by 
25 Rasmusson et §[. for preparing the 17-one. The 17-one can then be reacted with ammonia, substituted amines, 
hydrazine, substituted hydrazine, by known analogous procedures to produce the above described com- 
pounds. 

Also included with the scope of this invention are 4-N-X analogs where X is OH. NH2 or SCH3. The 4-N- 
OH and 4-N-NH2 derivatives can be made with incorporating hydroxylamine or hydrazine, respectively, in place 
30 of methylamine in the seco acid ring A closure for the starting androstanes as described in J. Med. Chem. 29 . 
2998-2315 (1986) by Rasnfiusson et a[. Further, reaction of the anion of the saturated 4-N-H androstanes, 
wherein the anion is generated from the N-NH precursor by sodium hydride, and methylsulfenyl chloride can 
produce the corresponding 4-N-S-CH3 derivatives. Thus, substituent on the 4-N position also includes OH. 
NH2 and S-CH3. 

35 The present invention also discloses novel 17p-ester, amide, and ketone derivatives of 4-aza-5a-andro- 

stan-3-one compounds of the general structural formula XXIt: 



40 



45 




wherein: 

50 dashed line a can represent a double bond when present; 

R Is selected from hydrogen, methyl, ethyl, hydroxyl, amino, and methylthio; 
R20 is selected from hydrogen or methyl; 
n is an integer from 0 to 10; 
R4 is selected firom: 

55 (a) COR1. where Ri is Ce-Cio aryl, substituted Cq-Cio aryl, and heteroaryi; 

(b) CONHR2, where R2 is substituted phenyl, heteroaryi, substituted heteroaryi, or C7 to C12 cycloalkyi; 

(c) C02R3> where R3 is Cq-Ciq aryl, substituted Ce-Cio aryl.or C7-C12 cycloalkyi; 

where the above aryl and heteraryl radicals can also be fused with a benzo or another heteroaryi ring and 
can further be substituted with one or more substituents; and pharmaceutically acceptable salts and esters 
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thereof. 

Dashed line "a" can independently be a double bond and when present, the compound is a delta-1-ene. 
Ri and R3 can be a a Ce-Cio aryl including phenyl, benzyl, 1- and 2-phenethyl and naphthyl. 
5 R2 can be a phenyl group. 

Ri and R2 can also be 5-6 mennbered heteroaryl radicals being fully unsaturated containing 1-4 nitrogen 
atoms, e.g. pyridyt, pyrryl, imidazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, pyrazolyl, ortriazotyt; containing 1-2 oxy- 
gen or sulfur atoms, e.g. thienyl, furanyl; or in combination with 1-2 nitrogen atoms, e.g. Isothiazolyl, thiazolyl, 
isoxazolyl, oxazolyl or thiadiazolyl; or fused with a benzo ring, e.g. quinolyl, isoquinolyl, benzothienyl, isoben- 
10 zofuryl, indolyl, carbazolyl; or fused with another heteroaryl ring, e.g. purinyl, and the like. 

The C7 - C12 cycloalkyi in R2 and R3 can be 1-. 2-adamantyl. norbomyl, and bicyclo[2.2.2.]octyl. 
The aryl or heteroaryl ring in R^ and R3 as well as the phenyl group in R2 can be unsubstituted or substituted 
with one or more of the following substituents providing the substitutbn leads to a chemically inert, but bio- 
logically active 5a reductase inhibitor 
IS The ring substituents include: 

Ci-Ca straight or branched alkyi; e.g. methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyt, t-butyl, 
n-pentyl, n-hexyl, iso-hexyl, n-butyt, n-octyi, iso-octyl, t-octyl, and the like; C2-Ca straight or branched alkenyl, 
e.g. ethenyl, 1-propenyl, 2-propenyl, i-butenyl, 2-butenyl, 3-butenyl, 1-pentenyl, 1-hexenyt, 1-heptenyl, 1-oc- 
tenyl, 2-octenyl, and the like; 
20 C3-C8 cycloalkyi e.g., cydopropyl, cyclobutyl, cydopentyl, cydohexyl, 1-methyl-cydobutyl, cyclopentyl, 

cyclohexyl, 1-methyl-cydohexy!. 2-methylcydohexyl. 2-ethylcyclohexyl, and the like; 

C2-C8 alkynyl e.g., 1-ethynyl; 1-propynyl, 2-propynyl, 2-butynyl, 2-pentynyl, l-hexynyf, 1-heptynyl, 1- 
octynyl; 

CONR^RS where R^ and Rs independently are H, Ci-Ce alkyl. as defined above, C3-C8 cycloalkyi as de- 
25 fined above, Ci-C4 perhaloalkyl e.g., tfifluoromethyl, perfluoromethyl, trichloromethyl, preferably perfluoroalk- 
yl; phenyl, or substituted phenyl, as described below; 

COR^ where R^ is defined above, including acetyl, isobutylcarbonyl, benzoyl and the like; 
S(0)nR^ where n is 0-2 and R* Is defined above, including methylsulfinyl, methylsulfonyl. phenylsulfo- 
nyl, 4-chlorophenylsu!f inyl and the like; 
30 OCOR^, where R^ is defined above, including acetoxy, propionyloxy, benzoyioxy, 4-chlorobenzoyloxy 

and the like. 

S02NR'^R^here R^ and R^ are described above, including suffonamldo, N-methylsulfonamido, N-phe- 
nylsulfonamido, N,N-dimethylsulfonamido and the like; 

NR^(CO)R^, wherein R^ and R^ are defined above. Including; acetylamino, benzoylamino, N-methylben- 
35 zoylamino and the like; 

NR^(CO)NHR5, wherein R^ and R^ are described above, induding; ureido, N-methylureldo, N-methyl- 
N^-phenylureido and the like; 

NHS02R^, R^ being defined above, including methylsulfonyl ami no, phenylsulfonylamino and the like; 

OR^, where R^ is defined above, induding methoxy. phenoxy, 4-chIorophenoxy and the like. 
40 NR^R^, wherein R^ and R^ are described above, induding amino, methylamino, dimethylamino, anilino 

and the like; 

Cyano, nitro, halo, induding: fluoro, chloro, bromo and iodo; 

Perhalo C1-C4 alkyl, including: trifluoromethyl, perfluoroethyl, trichloromethyl and the like. 
C02R^, wherein R^ Is defined above, induding CO2CH3, C02Ph, C02-(1-adamantyl) and the like; phenyl 
45 and substituted phenyl of the formula: 



R6 

55 wherein the radicals R^-R^^ each can represent one or more of the substituents defined at>ove, induding; hy- 
drogen, 4-chlorophenyl, 4-f luorophenyl, 4-methoxy phenyl, 4-phenoxy and the like. 

Unless otherwise indicated the 17-substituents herein described are assumed to be in the p configuration 
Representatives of this group of compounds of the present Invention Indude the following: 
21-benzoyl-4-aza-5a-pregnan-3-one, 
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21-benzoyl-4-methyl-4-aza-5a-pregnan-3-one, 
21-(2-methoxybenzoyl)-4-aza-5a-pregn-1-ene-3-one, 
4-methyl-21-(2-trlfluoromethylbenzoyl)-4-aza-5a-pregn-1-en-3-one, 
5 20-benzoyt-4-methyI-4-aza-5a-pregnan-3-one, 

23-(2-fluorobenzoyl)-4-methyl-24-nor-4-aza-5a-cholane-3,23-dione, 

23- (3-pyridyf)-24-nor-4-aza-5a-chol-1-ene-3,23-dione, 
4-methyl-24-(2-pyridyl)-21-nor-4-aza-5a-cholane-3,24-dione, 
17p-[&-{3-chlorobenzoy!)pentyl]-4-aza-5a-androstan-3-one, 

10 17p-(6-benzoylhexyl)-4-methyl-4-aza-5a-androstan-3-one, 
1 7p-(1 0-benzoyldecyl)-4-aza-5a-androst-1 -en-3-one, 
4-inethyl-21-(2-thlenyl)-4-aza-5a-pregnane-3.21-dlone, 

24- (2-pyrazinyl)-4-aza-5a-chol- 1 >ene-3,24-d bne, 
4-ethyl-(2.6-dimethoxybenzoyl)-4-a2a-5a-pregnan-3-one, 

IS N-(4-acetylphenyl)-4-methyl-3-oxo-4-aza-5a-pregnane-21-carboxamide, 
jsj- (4-acet yl phenyl )-3-oxo-4-aza-5a- pregnane-2 1 -carboxam Id e , 
4-methyl-3-oxo-N-(4-pyridyl)-4-aza-5a-pregnane-21-carboxamide, 
3-oxo>N-(4-pyridyl)-4-aza-5a-pregnane-21 -carboxam ide, 
N-(2-adamantyl)-3-oxo-4-a2a-5a-pregnane-21-carboxamlde. 

20 N-(2-adamantyl)-4-methyl-3-oxo-4-aza-5a-pregnane-21-carboxamlde, 

3- oxo-N-(4-pyridyl)-4-aza-5a-pregnan-21-amide, 

4- methyl-3-oxo-4-(4-pyrldyf)-4-aza-21-nor-5a-cholan-24-amide, 
4-methyl-3-oxo-N-(3-pyridyl)-4-aza-5a-pregnane-21-carboxamide. 
4-methyl-3-oxo-N-(2-pyridyl)4-aza-5a-pregnane-21-carboxamide, 

25 N-(1 -adamant yl)-4-methyl-3-oxo-4-aza-5a-pregnane-20(S)carboxamide, 

N-(4-acetylphenyl)-4-methyl-3-oxo-4-aza-5a-pregnane-20(S)carboxamide, 
N-(4-chIorophenyl)-4-methyl-3-oxo-4-aza-5a-cholan-24-amlde, 
N-(4-acetylphenyl)-4-methyl-3-oxo-4-aza-5a-cholan-24-amlde, 

3- oxo-N-{4-trifluoromethy!phenyl)-4-aza-5a-choian-24-amide, 
30 4-methyl-3-oxo-N-(4-pyrldyl)-24-nor-4-aza-5a-cholan-24-amide, 

N-(1-adamantyI)-1 1 -(4-methyl-3-oxo-4-aza-5a-androstan-1 7p-yl)undecanamide, 
N-(2-pyridyl)-6-(4-methyl-3-oxo-4-aza-5a-androstan-17p-yl)hexanamide, 
N-(3-pyridyl)-5-(3-oxo-4-aza-5a-androst-1-en- 1 7p-yl)pentanamide, 
N-(2-thienyl)-7-(4-methyt-3-oxo-4-aza-5a-androstan-17p-yl)heptanamide, 
35 3-oxo-N-(2-pyraziny))-4-aza-5a-piBgnarv21-amide,4-methyl-3-oxo-N-(2-t-b^^ 
24-carboxamide, 

4- methyI-3-oxo-N-(2-cyanophenyl)-4-aza-chol-1-ene-24-carboxamide, 
N-(2-blcyclo[2.2.2]octyl)-9-(3-oxo-4-aza-5a-androstan-17p-yl)nonanamide, 

1- adamantyl 4-methyl-3-oxo-4-aza-5a-pregnane-20(S)carboxylate, 
40 phenyl 4-methyl-3-oxo-4-oxo-4-aza-5a-pregnane-20(S)carboxylate. 

2- (t-butyl)phenyl 4-methyl-3-oxo-4-aza-5a-pregnane-21-carboxylate, 
2-met hoxyphenyl 4-methyl-3-oxo-4-aza-5a-pregnane-21 -carboxytate, 
phenyl 3-oxo-4-aza-5a-pregnane-21-carboxylate, 

phen yl 4-met hyl-3-oxo-4-aza-5a- preg nane-21 -carboxylate, 
45 phenyl 5-(4-methyl-3-oxo-4-aza-5a-androstan-17p-yI)pentanoate, 

2-(t-butyl)phenyl 3-oxo-4-aza-5a-pregnan-21-oate, 
2,6-dimethoxyphenyl 3-oxo-4-aza-5a-pregn-1-en-21-oate, 
2-adamantyl 8-(4-methyl-3-oxo-4-aza-5a-androstan 17p-yl)octanoate, 
2,6-dimethylphenyl 3-oxo-4-aza-5a-pregn-1-en-21-oate, 
50 2,6-dichlorophenyl 4-methyl-3-oxo-4-aza-5a-pregn-1-en-21-ate, 

phenyl 1 0-(4-methyl-3-oxo-4-aza-5a-androstan-1 7p-yl)decanoate, 
N,4-dlmethyl-3-oxo-N-(4-pyridyl)-4-aza-5a-pregnan-21-amide, 
N-methyl-3-oxo-N-(4-pyridyl)-4-a2a-5a-pregnan-21-amlde, 
4-met hyl-3-oxo-N-(4-pyridyl)-4-aza-5a-preg nane-20-carboxamlde, 
55 4-methyl-3-oxo-^4-(3-py^idyl)-4-aza-5a-p^egnane•20-ca^boxamide, 
4-methyl-3-N-(2-pyridyf)-4-aza-5a-pregnane-20-carboxamide, 
4-methyl-3-oxo-N-(4-pyridyl)-4-aza-5a-cholan-24-amlde, 
4-met hyl-3-oxo- N-(3- pyridyl )-4-aza-5a-choI a n-24-am ide, 
4-methyl-3-oxo-N-(2-pyridyl)-4-aza-5a-cholan-24-amide, 
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3-oxo-N-(4-pyridyl)-4-aza-5a-pregn- 1 -ene-20-carboxaniide, 
3-oxo-N-phenyi-4-aza-5a-pregn-1-ene-21-carboxamide, 
N-(4-methoxyphenyI)-3-oxo-4-a2a-5a-pregn-1 -ene-21-carboxamide, 
5 N-(2-imidazolyl)-3-oxo-4-aza-5tt-pregn-1-ene-21-carboxamide, 
3-oxo-N-(4- pyridyl)-4-aza-5a-preg n- 1 -ene-2 1 -carboxamide , 
3-oxo-N-(3-pyridy!)-4-aza-5a-pregn- 1 -ene-2 1 -carboxamide, 
3-oxo-N-(2-pyridyl)-4-aza-5a-pregn-1-ene-21 -carboxamide, 
3-oxo-N-{1,2,4-triazin-3-yl)-4-aza-5a-pregn-1-ene-21-carboxamlde, 
10 3-oxo-N-(3-qutnolinyl)4-aza-5a-pregn-1-ene-21-carboxamide, 
3-oxo-N-(4-pyridyl)-4-aza-5a-chol-1-en-24-amide, 
3-oxo-N-(3-pyridyl)-4-aza-5a-chol-1-en-24-amide, 
3-oxo-N-(2-pyridyl)-4-aza-5a-chol-1-en-24-amide, 
and also including the corresponding compounds wherein the 4-hydrogen substituent is replaced by a methyl 
IS or an ethyl radical, and/or a delta-one double bond is present 

The starting materials for these preparations are the appropriate carboxylic acids 1, 2, 9, 16, 17,34, 37, 
40, 45, 63, 64, 68 and 78 (these numbers are with reference to examples 73 through 84). The source of these 
carboxylic acids is as follows: 

The synthesis of acid 1 is published in J. Med. Chem. 1984, Vol. 27, p 1890. 
20 Acid 2 was prepared by the same procedure as acid 1. 

The preparation of acid 9 is published in J. Med. Chem. 1984 Vol. 27, p.1690. 

The syntheses of acids 16 and 17 are detailed in Example 73, below. The aldehyde 50 was reacted with 
the methyl (diethylphosphono)acetate anion to give the olefinic Horner- Wadsworth reaction product 51. Hy- 
drogenation to the saturated ester 52 and saponif ication with aqueous KOH in methanol gave 17. The same 

25 sequence of reactions starting with the corresponding 4-methyl aldehyde (J.Med.Chem.1986 Vol. 29. p. 2304, 
compound 10bg) produced the acid 16. 

Acid 34 was prepared as outlined in Example 82. below. The nitrite 58 was transformed into the methyl 
ester 59 by conversion to the iminoester with anhydrous HCI in methanol followed by treatment with water. 
KOH saponification produced the acid 34. 

30 The acid 37 was synthesized by the Arndt-Eistert homologation of 16. Activation of 16 as the mixed an- 

hydride with Isobutyl chloroformate and N-methyl morpholine and reaction with diazomethane gave the dia- 
zoketone 53. Silver benzoate catalyzed decomposition of 53 in methanol gave the honrK>logous methyl ester 
54. Saponification have the corresponding acid 37. 

The synthesis of the acids 41 and 65 Is published in J. Med. Chem. 1986 Vol. 29, p. 2300. The acids 45, 

35 63, and 64 were prepared by the reaction sequence detailed in Example 83, below. Palladium catalyzed cou- 
pling of the A^^-1 7-trif late 60 with methyl 4-pentynoate using the procedures published in Synlett. 1991 p. 409; 
J.Org.Chem. 1992 Vol. 57, p. 973. gave the enyne 61. Hydrogenation catalyzed with palladium on cart)on 
formed the saturated ester 62 and KOH saponification gave 45. Similar reaction sequences using methyl 5- 
hexynoate and 10-undecynoic acid gave the acids 63 and 64. 

40 Starting with the above acids, the novel ketones, amkies, and esters listed in Table 5 were prepared using 

the procedures discussed below and detailed in the Examples. 

The synthesis of the ketones 32 and 33 are given in Examples 5 and 6. Using the procedures published 
in J.Med.Chem. 1986 Vol. 29, p. 2310, the acids 16 and 17 were converted into the 2-thiopyridyl esters 55 
and 56 by reaction with triphenylphosphine and 2,2'-dithiodipyrtdine.(Example 77). Low temperature reactton 

45 of these 2-thiopyridyl esters with phenyl-magnesium chloride produced the phenyl ketones 32 and 33 (Exam- 
ple 78). 

The amides listed in Table 5 were prepared by a variety of procedures: 

For the unhindered acids 16, 17, 34, 37, 41, 62, 63, 64, 68 and 78, 4-dlmethylaminopyridlne (DMAP) cat- 
alyzed carbodiimide mediated condenstk)n with the appropriate amine or aniline was used. Either dicyclohex- 
so ylcarbodiimide (Example 3) or the water soluble 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 
(Example 80) could be used. 

For the more hindered acids 1 and 2, formation of the mixed anhydride with Isobutyl chloroformate and 
N-methylmorpholine followed by reaction with the appropriate amine (Example 76) proved to be the best pro- 
cedure. 

55 For the most hindered acid (9), it was necessary to activate the acid for reaction with an amine by either 

forming the acid chloride with oxalyl chloride (Example 81 ) or converting it into the 2-thiopyridyl ester (Example 
77). 

With hindered or unreactive amines such as 1-adamantamine or4-acetylaniline, reaction of the 2-thiopyr- 
idyl ester alone (Example 77) or with sih^er trifluoromethylsulfonate catalysis (Example79) was used to form 
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the amide derivatives. 

The ester derivatives In Table 5 were formed from the appropriate acid and alcohol or phenol using the 
same procedures (Examples 75, 79, and 60) used for the formation of the corresponding amide derivatives 

5 As outlined in Flowsheet XXXIf and detailed in Example 84, the 4-H esters II can be converted into the 

corresponding A''-4-H esters (III) by the procedure of Dolllng.et al using dichlorodicyanobenzoquinone (J. Amer. 
Chem. See. 1988, Vol. 110, p. 3318-3319) Using this procedure the 4-H esters 52 and 59a were converted 
into the A^-4-H esters 69 and 79. The latter esters could be saponified with lithium hydroxide in aqueous t- 
butanol to the acids 68 and 78. The same conversion of II into III can also be carried out using benzeneselenic 

10 anhydride (J. Med. Chem. 1986 Vol. 29, p.2298-2315). Furthermore II and ill can be alkylated on the 4-N with 
methyl or ethyl iodide using sodium hydride in DMF or DMSO to give the 4-methyl- or 4-ethyl-4H esters (IV) 
or the 4'methyl- or 4-ethyl-A^ esters (V). Also II and III can be converted to the 4-SMe esters IV and V by re- 
action with sodium hydride and methane-sulfenyl chloride (MeSCI). II and III can also be aminated with hy- 
droxylamine-O-sulfonlc acid and oxidized with Oxone-acetone reagent to give the 4-NH2 and 4-OH esters IV 

IS and V. respectively. After saponification of the esters (ll-V), the starting acids containing a 4-hydrogen, methyl, 
ethyl, hydroxy, amino, or methylthio substituent and either with or without a can be prepared, Using the 
procedures in Examples 73 through 83, these acids can fc>e converted into the corresponding ketone, amide, 
and ester derivatives. 

FLOWSHEET XXXII 




55 
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EXAMPLE 73 

3-Oxo^'aza-5a-pregnan-21-carbQxyiic acid (17) 



CHO 




To a suspension of the aldehyde, (1.0 g, 3.32 nnmole) in 12 ml DMSO was added 14.6 mg (3.65 mmole) 
55 sodium hydride (60% in mineral oil) and 698 jJ (3.65 mmole) methyl diethyiphosphonoacetate. The mixture 
was heated under N2 atmosphere at dO^'C for 1 hr. The clear solution was cooled and partitioned between dilute 
HCI and methylene chloride. The organic phase was washed with water, brine, dried over magnesium sulfate 
and concentrated in vacuo to give 1 .2 g crudeproduct Purification by flash chromatography on silica get in 4:1 
methylene chloride:acetone gave 956 mg of the unsaturated ester [51, NMR, d=0.66 (s, 3H, 18-Me). 0.97 (s, 
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3H, 19-Me), 3.72 (s, 3H. OMe), 5.7(d. 1H. A^). 5.82(s, IH.A^o), 5.96(bs. 1H, NH), 6.79(d. 1H, A^), 6.92 (dd. 1H, 

The unsaturated ester (51) (956 mg, 2.67 mmole) was dissolved in 80 mt warm methanol and hydrogenated 
5 with 300 mg 10% Pd/C at 40psl at a temperature of 40°C for 3 hrs. The mixture was filtered through a pad of 
Celite, washing with warm methanol. The filtrate was concentrated in vacuo to give 938 mg of the saturated 
ester (52). 

The saturated ester (52) (938 mg, 2.59 mmole) was dissolved in 9 ml methanol containing 863 ^l 9M KOH 
and refluxed for 1 hr. The mixture was concentrated to a small volume and 100 ml water added. The mixture 
10 was cooled to 10<^C and brought to pH 1 with concentrated HC1. The resulting precipitate was filtered, washed 
with water, sucked dry and dried in a vacuum oven at eO^'C, 25 in. for 18 hrs, giving 830 mg of the acid (17). 



IS 



20 



25 



30 



35 



40 



45 



50 



55 
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EXAMPLE 74 

3"OxO'4-methyl-4"aza-5a"21-norcholanic acid (37) 

COgH 



10 



15 



20 



25 



30 



35 



40 



45 



50 




To a solution of the acid (16), (763 mg, 2.66 mmole) and N-methyt morpholine (296 ml, 2.66 mmole) in 60 
ml THF at-20X under N2 atmosphere was added dropwise isobutyl chloroformate (352 ^l, 2.66 mmole). The 
mixture was stirred at -20''C for 40 minutes, filtered and concentrated in vacuo to about 1/4 its volume on a 
55 rotary evaporator using no heat. The mixture was cooled to -10°C under N2 and a freshly prepared ether sol- 
ution of excess (12 mmole) diazomethane added. After stirring for 18 hours at room temperature, nitrogen was 
bubbled through the solution for 20 minutes (to remove excess diazomethane) and the mixture concentrated 
in vacuo. The residue was partitioned with methylene chloride-water and the organic phase washed with 5% 
acetic acid, water, brine, dried over magnesium sulfate and concentrated in vacuo to give 1 .1 g crude product 
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(oil). Purification by flash chromatography on silica gel in 4:1 methylene chloride:acetone gave 350 mg of the 
diazoketone (53). 

The diazoketone (53), (224 mg, 0.681 mmote) was dissolved in 1 ml of methanol and 266 ^l of a 0.218M 
5 solution of silver benzoate in triet hyl amine (50 mg/ml) was added. The mixture was stirred at room temperature 

for 2 hours and the dark solution concentrated in vacuo. Methylene chloride was added and the mixture filtered. 

The filtrate was washed with dilute HCI, water, saturated NaHCOa, brine, dried over magnesium sulfate and 

concentrated in vacuo to give 212 mg crude product (oil). Purification by flash chromatography on silica gel In 

4:1 methylene chlorideiacetone gave 153 mg of the methyl butyrate (54). 
10 The methyl ester (54) was converted to the free acid (37) using the same conditions as was used in the 

previous case (52 converted to 17) except that the reflux time was 2 hours. 

EXAMPLE 75 

IS 3-Oxo-4-methyl-N-phenyl-4-aza-5a-pregnan-21-cart>oxamide (23) 



20 



25 




CHa 16 



30 

DCC, DMAP 



CH2CI2 




To a solution of the acid (16), (57 mg, 0.158 mmole) in 2 ml methylene chloride was added 17 ^1 (0.190 
mmole) aniline, 45 mg (0.220 mmole) dicyclohexylcarbodiimide (DCC) and 1 mg 4-dimethyl-aminopyridine 
(DMAP). The mixture was stirred at room temperature for 5 hours, filtered and concentrated in vacuo to give 
45 96 mg crude mixture. Purification by preparative thin layer chromatography on a 1500 \i silica gel plate in 5% 
methanol/methylene chloride and trituration with hexane gave 26 mg of the anilide (23). 

Compounds 18-20, 24-28, 30, 38-39, 42 and 44 were prepared by the above procedure. 
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EXAMPLE 76 

3'Oxo-4-methyi-N-phenyl-4-aza'5a-pregnan-21"amide (3) 



10 



15 



20 



25 



30 




35 To a solution of the acid (1) (174 mg, 0.50 mnnole) and N-nnethyl morpholine (61 ^1, 0.55 mmole) in 1 0 ml 

THF at -20*^C under a N2 atmosphere was added dropwise isobutyl chloroformate (66 ^1, 0.50 mmole). The 
mixture was stirred at 20^C for 20 minutes and aniline (64 p.1, 0.70 mmoles) plus 4-dimethy1aminopyridine 
(DMAP, 3 mg) was added. The mixture was stirred at -20°C for 30 minutes and then at room temperature for 
18 hours. The mixture was concentrated in vacuo and the residue partitioned with methylene chloride-water. 

40 The organic phase was washed with dilute HCI, water, brine^ dried over magnesium sulfate and concentrated 
in vacuo to give 224 mg crude product. Purification by flash chromatography on silica gel In 4:1 methylene 
chIoride:acetone gave 184 mg of the anilide (3). 

Compounds 4-8, 29 and 31 were prepared by the above procedure. 
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EXAMPLE 77 

N-2-adamantyl"3-oxo-4-fnethyl-4-aza-5a-pregnan-21-carbQxamide (21) 

5 

CO2H 



10 



IS 



20 



25 



30 



35 



40 




CH3 



To a suspension of the acid (16), (391 mg, 1.08 nnmole) in 3 ml toluene was added 487 mg (2.18 nrvnole) 
45 2,2'-dithiodipyridme followed by 567 mg (2.16 mmole) triphenylphosphine. The mixture was stirred at room tem- 
perature for 18 hours, concentrated in vacuo and the residue flash chromatographed on silica gel in 4:1 me- 
thylene chloride:ao8tone to give a yellow solid. The solid was washed with ether to give 326 mg of the ttiio- 
pyridyl ester (55). 

Using the same procedure, the thiopyridyl esters 56, 57, 66 and 83 were prepared from the carboxylic acids 
so 17, 9, 65 and 68 respectively. 

To a solution of the thiopyridyl ester (55), (105 mg, 0.231 mmole) in 2.5 ml THF was added 262 mg (1 .73 
mmole) 2-adamantane amine. The mixture was stirred at room temperature for 1 8 hours, concentrated in vacuo 
and the residue partitioned with methylene chloride-2N HCi. The organic phase was washed with water, brine, 
dried over magnesium sulfate and concentrated in vacuo. The residue was flash chromatographed on silica 
55 gel in 4:1 methylene chloride:acetone to give 83 mg of the amide (21). 

Using the above procedure compounds 14 and 22 were prepared from the thiopyridyl esters 57 and 56 
respectively. 
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EXAMPLE 78 

21" Benzoyl-4-aza-5a-piregnan-3-one (33) 



10 



IS 



20 



25 



30 




H 

To a suspension of the thlopyridyl ester (56), (100 mg, 0.227 mmole) In 4 ml THF at -78'*C under a N2 at- 
35 mosphere was added phenyl magnesium chloride (250 ^1, 0.499 mmole, 2M in THF). The mixture was stirred 
at -78*^C for 45 minutes and allowed to warm to O^C. The reaction was quenched by the careful addition of 5 
drops of brine. The mixture filtered and washed with THF and methylene chloride. The filtrate was concentrated 
in vacuo and the residue dissolved in methylene chloride, washed with 2N NaOH, water, brine, dried over mag- 
nesium sulfate and concentrated in vacuo to give 84 mg crude mixture. Purification by preparative thin layer 
40 chromatography on a 2000 p, silica gel plate in 4: 1 methylene chlorideiacetone (run up the plate 4 times) gave 
20 mg of the phenyl ketone (33). 

Compound 32 was prepared by the above procedure. 
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EXAMPLE 79 

N-(4-Acetylphenyl)-4-methyl-3'Oxo-4-aza-5a-pregnane"2Q(S)-carboxamide (1 5) 



10 



15 



20 



25 



30 




35 To a suspension of the thiopyridyl ester (57) (1 36 nng, 0.3 mmoles) and 4-acetylan iiine (81 mg. 0.6 mmoles) 

in 1.5ml of toluene was added ail at once a warm solution of 93 mg (0.36 mmoles) of silver trifluoromethysul- 
fonate in 0.6 ml of toluene. The suspension was stirred at room temperature for 24 hrs. Periodically the gummy 
precipitate was dispersed with a glass rod. The suspension was diluted with 30 ml of CH2CI2 and washed with 
water, 5% ammonium hydroxide, water, and saturated brine and dried (MgS04). Evaporatbn in vacuo gave 

40 117 mg of a pale yellow solid. Preparative TLC on two 20x20 cm, 1000 n, silica gel plates with 4:1 CH2CI2- 
acetone and elution of the strongly UVAactive band with 4:1 CH2Cl2-MeOH gave 32 mg of pure amide 15. 

Compounds 10 and 11 were prepared by the above procedure. Compounds 15a. 15b, 15c, 67, 71, 72, 
and 77 were prepared by the above procedure except that THF was used instead of toluene. 
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EXAMPLE 80 

4-Methyl-3-oxoN-(4>pyridyl)-24-nor-4-aza-5a-cholan-23-amide (36) 



10 



IS 



20 



25 




To a soiution of 38 mg (0.1 mmole) of the acid 34, 19 mg (0.2 mmoles) of 4-aminopyridine, and 1 mg of 4- 
dimethlyl-amino-pyridine in 0.3 ml of CH2CI2 was added 38 mg (0.2 mmoles) of 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiimlde hydrochloride. The solution was kept at room temperature for 24 hrs, diluted with CH2CI2, 
washed with water, dilute K2CO3, water, and saturated brine and dried (MgS04). Evaporation in vacuo gave 
35 45 mg of a gum. Preparative TLC on a 20x20 cm, 1000 \i silica gel plate with 7% MeOH in CH2CI2 and elution 
of the strongly UV-active band with 2:1 CH2Cl2-MeOH gave 23 mg of pure amide 36. 

Compounds 7a, 8a,35, 43, 44a» 44b, 44c, 46, 47, 48, 49, 73, 74, 75, 76, 80, 81 and 82 were prepared from 
the appropriate acids by the above procedure. 
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EXAMPLE 81 



10 



N-( 1 -Adaman tyl)-4-met hyl-3'Oxo-4~aza'5a-pregnane-20(S)-carboxamide (1 3) 



15 




I. coaccxa 

toluene 



<^^NH3THF 



20 



25 




ONH 



30 



35 



To a suspension of 1 08 mg (0.3 mmoles) of the acid 9 in 1 .3 ml of toluene was added 0.24 ml (2.75 mmoles) 
of oxaiyt chloride at room temperature. After 30 min the voiatiles were removed in vacuo, and the residue was 
dissolved in 1.5 ml of THF. A solution of 181 mg (1.2 mmoles) of 1-adamantanamine and 3 mg of 4-dlmethyl- 
aminopyridine in 1 ml of THF was added, and the mixture allowed to stir at room temperature for 20 hrs. Most 
of the THF was removed in vacuo, and the residue partitioned between ice water and CH2CI2. The aqueous 
phase was extracted with CH2CI2 (2X). The combined organic extracts were washed with 0.5 N HCI, water, 
and dried (MgSO^). Evaporation in vacuo and flash chromatography of the residue on a 1 0 mm x 1 8 cm column 
of silica gel with 1 :1 ethyl acetate-acetone gave 47 mg of pure amide 13. 
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EXAMPLE 82 

4-Methyt-3-oxo-24-nor-4-aza-5a-cholan-23-oic acid (34) 



10 



IS 



20 



25 



30 



35 




Asolution of 144 mg of 4-methyl-3-oxo-24-nor-4-aza-5a-cholano-23-nitrile (58, Case 1 8671) in 5 ml of me- 
40 thanol saturated with anhydrous HCl was allowed to stand at room temperature for 6 hrs. The residue after 
evaporation in vacuo was stirred in 1 0 ml of water for 3 hrs and extracted with CH2CI2 (3X). The extracts were 
washed with water and dried (MgS04). Evaporation in vacuo and flash chromatography of the residue on silica 
gel with 4:1 CH2Cl2-acetone gave 112 mg of methyl 4-methyl-3-oxo-24-nor-4-aza-5a-cholan-23-oate (59). 

The methyl ester 59 (101 mg) was saponified to 90 mg of the acid 34 using the procedure in Example 1. 
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EXAMPLE 83 

4-Methyi-3-oxo-21-nor-4-aza'5a-choiane-24-carboxylic acid (45) 



10 



IS 



20 



25 



30 



35 



40 



45 




A mixture of 436 mg (1.0 mmole) of 4-methyl-17-triflluoromethylsulfonyioxy-4-aza-5a-androst-16-en-3- 
one (60) (Case 18730). 168 mg (1.5 mmoles) of methyl 4-pentynoate, 40 mg of bis(triphenylphosphine)palIa- 

50 dium(ll) acetate, 5 mg of cuprous Iodide in 3.0 mi of DMSO and 3.0 ml of N.N-diisopropylamine was stirred at 
room temperature for 17 hrs. The dark reaction mixture was poured into 50 ml of 0.5 M IHCI and extracted with 
CH2CI2 (3X). The combined extracts were washed with water (4X) and dried (MgS04). Evaporation in vacuo 
and flash chromatography of the residue on silica gel with 6:1 CH2Ct2-acetone gave 400 mg of enyne 61. The 
enyne was immediately hydn^genated in 20 ml of EtOH with 150 mg of 10% palladium on carbon catalyst under 

55 a hydrogen-filled balloon. After stirring at room temperature for 24 hrs, the reaction mixture was filtered through 
a bed of Celite., which was washed with EtOH (4X). The filtrate and washes were evaportated in vacuo and 
the residue flash chromatographed on silica ge! with 5:1 CH2CI2 to give 345 mg of methyl 4-methyl-3-oxo-21- 
nor-4-aza-5a-cholane-24-carboxylate (62). 

The methyl ester 62 (300 mg) was saponified to 275 mg of the acid 45 using the procedure in Example 
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1. 

The acids 6-(4-methyi-3-oxo-4-aza-5a-androstan-17p-yl)hexanoic acid (63) and 11-(4-methyl-3-oxo-4- 
aza-5a-androstan>17p-y[)-undecanoic acid (64) used for the preparation of the anil ides 48 and 49 respectively 
were prepared by the above procedure. 

EXAMPLE 84 



10 



IS 



20 



25 



30 



3-Oxo-4-aza-5a-pregn>1-ene-21 -carboxylic acid 

CO2CH3 



NTMS 

OTMS* ''^CSOaH 
toluene 



CH3OOC-CH2COCH3 




CO2H 



35 To a dry toluene solution of the ester 52 (381 mg, 1 .0 mmole) under N2 was added 2,3'dich!oro-5,6-dicyano- 

1,4-benzoquinone (266 mg, 1.13 mmole), 

bls(trimethylsilyl)trifluoroacetamide (1.07 ml, 4 mmole) and trifluoromethanesulfonic acid (7 ml, 0.077 mmole) 
and the clear red solution stirred at room temperature for 24 hours. Methylacetoacetate (11 ml, 0.1 mmole) 
was added and after stirring for 1 hour at room temperature the solution was ref luxed for 24 hours. The reaction 

40 mix was concentrated in vacuo to a small volume and the residue dissolved in methylene chloride and extracted 
with an aqueous solution of 1.5% sodium carbonate plus 0.5% sodium sulfite, 5% sodium bicarbonate, dried 
over magnesium sulfate and concentrated in vacuo to give 328 mg crude product Purificaton by flash chro- 
matography on silica gel in 9:1 methylene chlorideiacetone gave 229 mg of the unsaturated ester 69. 

The unsaturated ester 69 (215 mg, 0.598 mmole) was dissolved in 2 ml fe/t-butanol containing lithium hy- 

45 droxide monohydrate (75 mg, 1.79 mmole) and 200 ml water and refluxed for 1.5 hours. The mixture was con- 
centrated in vacuo to a small volume and 20 ml water added. The mixture was cooled to lO^C and brought to 
pH 1 with concentrated HCl. The resulting precipitate was filtered, washed with water, sucked dry and dried 
in a vacuum oven at 60°C, 25 in. for 18 hours giving 174 mg of the unsaturated acid 68. 

Using the above procedures the ester 59a was converted into the ester 79 and the acid 78. 

50 The following tables 6 and7 list some of the compounds made in this invention and their physical proper- 

ties. The compound numbers in these two tables are with reference to compounds described in Examples 73 
through 84. 
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Table 6 

R2o(CH2)nR4 






Con^d 


R 


R20 


n 


20 


1 


Me 


H 


0 




2 


H 


H 


0 




3 


Me 


H 


0 


25 












4 


H 


H 


0 




5 


H 


H 


0 


30 












6 


H 


H 


0 




7 


Me 


H 


0 



R4 

18-Me 

CO2H 
CO2H 



'=\ 0.62 

CONH- 



'=\ 0.65 

CONH- 



0.66 
0.66 




CONH— ^ ^COMe 




CONH— ^ ^COMe 



CONH^ / 



=\ 0.64 
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7a 


Me 


H 


0 


5 












8 


H 


H 


0 


10 


8a 


H 


H 


0 




9 


Me 


Me 


0 


IS 


10 


Mr 


Me 


V 




11 


Mb 


Mb 


0 


20 


12 


Me 


Ms 


0 




13 


Mb 


Mb 


0 



30 



40 



45 



SO 



0.44 

CONH(Me)— ^ ^ N 

0.62 




CONH 



CONH(Me)— ^ ^ N 



=\ 0.76 



25 14 Me Nfe 0 /==\ 0.74 

CONH- 



CONH^^-^ 0.68 



00,. - -■ ° " 



^ 0.68 

CONH- 



15 Me Me 0 /=\ 0.72 

CONH— ^ ^COMe 



ISa Me Me 0 



CONH 



15b Me Me 0 /=N 0.72 

35 CONH- 



15c Me Me 0 N=v 0.71 

CONH- 



<J 



16 




H 


1 


CO2H 


0.60 


17 


H 


H 


1 


CO2H 




18 


Me 


H 


1 




0.65 


19 


Me 


H 


1 


MeO 


0.64 



C02- 
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20 


N4e 


H 


1 


5 












21 


Me 


H 


1 


10 


22 


H 


H 


1 




23 


Me 


H 


1 


IS 


24 


H 


H 


1 




25 


Me 


H 


1 


20 


26 


H 


H 


1 




27 


Me 


H 


1 


25 


28 


H 


H 


1 




29 


Me 


H 


1 


30 












30 


H 


H 


1 


35 


31 


Me 


H 


1 






iVJC 


II 
n 


1 
1 


40 


33 


H 


H 


1 




34 
35 


Me 
Me 


Me 
Nfe 


1 
1 


45 












36 


Me 


Me 


1 




37 


Me 


H 


2 


50 


38 


Me 


H 


2 




0.65 



CONH- ^ 

0.63 



CONH- 



CONH- 



0.69 
0.73 

CONH- 

0.71 



0.58 
0.57 



55 



156 



3NSOOCID: <EP ^057216eAlJ_> 



EP 0 572 166 A1 





39 


Mc 


H 


2 


5 


40 


Mb 


Me 


2 




41 


H 


Me 


2 






IVIC 


ivie 
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10 


43 


H 


Mb 


2 




44 


Nfe 


Nfe 
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IS 












44a 


Mc 


Mb 


2 




44b 


Me 


Me 


2 


20 












44c 


Me 


Mb 


2 


25 


45 




H 


3 




46 


Mb 
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3 




47 


Me 
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3 


30 












H-O 


Me 
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A 




49 


Mb 
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35 












52 
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1 




53 


Mb 
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1 




54 


Me 
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40 


55 


Me 


H 


1 




56 


H 


H 


1 


45 


57 


Me 


Mb 


0 



/=\ 0.59 



50 



C02H 

CO2H 0.65 

/=\ 0.68 

/=\ 0.69 

/=\ 0.68 
CONH-^ A-COMe 

/=\ 0.66 

/=N 0.66 
CONHH^ 

N=v 0.67 

CO2H 0.55 
0.57 

CO, 



CONH 



r=\ 0.56 

CONH- ^ 

.r=\ 0.55 

CONH- 



y=V 0.56 

CONH- 

0.61 



C02Me 0.58 
'^=\ 0.62 

COS- 



=0 



''==\ 0.64 

COS- 



58 


Me 


Me 


1 


CN 


59 


Me 


Me 


1 


COaMe 


59a 


H 


Me 


2 


C02Me 


62 


Me 


H 


3 


C02Me 



/=\ 0.74 

COS- 



0.70 
0.64 



0.56 
55 

64 Me H 9 CO2H 0.56 
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Table 6. part 2 



10 



15 



20 



Cnmpd NMR 
19-Mg 



Other 



Mass Spectrum 



25 



1 IJ.Med.Chem.1 984.27.1690-1701. 
2 

3 0.84 7.04-7.52 (m,5H,ArH) 

4 0.91 7.07-7.53 (m,5H,ArH) 



5 0.90 2.58(s,3H,COMe); 

7.6 l(d,2H,ArH);7.94(d,2H,ArH) 

6 0.90 2.57(s,3H,COMe); 

7.62(d,2H,ArH);7.93(d,2H,ArH) 

7 0.90 7.56(d,2H.ArH); 8.46(d,2H,ArH) 



in/e334(M+l) FAB 
iTi/e423(M+l)FAB 

m/e409(M+l) FAB 
in/e466(M+2) FAB 
m/e451(M+l) FAB 
in/e424(M+l)FAB 



30 



7a 0.85 3.30(s3H,NMe); 7.13(d,2H.ArH); 
8.65(d,2H,ArH) 

8 0.88 7.58(d,2H.ArH); 8.44(d.2H.ArH) 



ni/c410(M+l)FAB 



35 



40 



45 



8a 0.87 3.27(s,3H,NMc); 7.15(d,2H,ArH); 
8.66(d^H,ArH) 



ni/e423(M) EI 



9 
10 

II 

12 



lJ.Med.Chem.1 984,27,1 690-1 701 . 
0.91 1.36(s,3H,21-Me); 7.0-7.5(in,5H,ArH) 

0.88 1.13(d,3H,21-Me); 

1 .64,2.09.2. 14(bs, 1 5H,adamantylH); 

0.90 1.03(s.9H,CMe3); 1.12(d,3H,2I-Mc); 
1 .40, 1 .42(s,6H,NCMe2); 
5.20(s,lH,NH) 
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10 



IS 



20 



25 



13 0.89 1.14(d.3H,21-Me); 

1 .67, 1 .99,2.06(bs, 1 5H,adainantylH); 
5.03(bs,lH,NH) 

14 0.90 l.28(d.3H,21-Me); 7.06- 

7.70(m,5H,ArH) 

15 0.89 1.28(d.3H,21-Me); 2.58(s,3H,COMe); 

7.68(d,2H,ArH); 7.92(d,2H,ArH); 
8.00(bs,lH,NH) 

15a 0.89 1.27(d,3H.21-Me); 7.64(d,2H,ArH); 

8.44(d,2H,ArH); 8.50(s,lH,NH) 

15b 0.89 1.29(d,3H,21-Me); 7.28(m.lH,ArH); 

7.92(s,lH,ArH); 8.30(m,2H,ArH); 
8.61(bs,lH,NH) 

15c 0.88 1.28(d,3H,21-Me); 7.04(m.lH.ArH); 

7.78(m,lH,ArH); 8.13(m,3H.ArH+NH) 

16 0.90 nVe361(M) EI 

17 nVe347(M) EI 

18 0,90 7.05-7.4 l(m,5H,ArH) m/e437(M) EI 

19 0.89 3.81(s,3H,OMe); 6.90-7.29(m,4H,ArH) 



30 



20 0.90 1.35(s,9H,CMe3); 6.95- 
7.43(m,4H,ArH) 



35 



21 0.90 

22 0.91 



m/e495(M+l)FAB 
in/e481(M-(-l)FAB 



40 



23 0.89 7.05-7.54(m,5H,ArH) 



nV'e436(M) EI 



45 



50 



24 0.91 7.06-7.55(m,5H,ArH) 



in/e422(M) EI 



25 0.89 2.56(s,3H,COMc); 7.64(d,2H,ArH); iTVe478(M) EI 

7.93(d,2H,ArH) 

26 0.91 2.57(s.3H.COMe); 7.63(d,2H,ArH); ni/e464(M) EI 

7.91(d,2H,ArH) 
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27 0.90 7.84(d,2H,ArH); 8.43(d.2H,ArH) 

28 0.91 7.58(d.2H.ArH); 8.46(d,2HArH) 

29 0.89 7.30(m,lH,ArH); 8.28{m,2H,ArH); 

8.60(s,lH,ArH) 

30 0,90 7.33(m,lH.ArH): 8.32(m.2H.ArH); 

8.62(s.lH.ArH) 

31 0.89 7.05(m,lH,ArH); 7.31(m,lH,.ArH); 

8.24(m.2H,ArH) 

32 0.91 7.38-7.62(m.3H,ArH); 7.95(d,2H,AiH) 



nVe437(M) EI 
m/e424(M+l)FAB 

m/e424(M+l) FAB 



33 0.90 7.05-7.54(m,5H,ArH) 

34 0.86 I.0](d,2H.21-Mc) 

35 0.89 l-04(d,3H,21-Me); 7.03- 

7.62(in,5H,ArH); 7.21(bs,lH,NH) 

36 0.87 l-01(d,3H.21-Me); 7.60(bs.2H,ArH); 

8.40(s.lH,NH); 8.44(bs,2H.ArH) 

37 0.90 

38 0,87 7.07-7.49(m,5H,ArH) 

39 0.89 7.58(d,2H.ArH); 8-46(d.2H,ArH) 



nVe408(M+l)FAB 



ni/e376CM+l) FAB 
ni/e451(M+l)FAB 

in/e451(M+l)FAB 



40 |J. Med. Chem. 1986.29.2298-2315. 

41 0.88 0.91(d,3H,21-Me) 

42 0.8 9 0.96(d,3H,21-Me); 7.03- 

7.56(m,5H,ArH); 7.48(bs,lH,NH) 

43 0.91 0.96(d.3H.21-Me); 5.92(bs,lH,NH); 

7.04-7.64(m,5H,ArH) 

44 0.89 0.96(d,3H,21-Me); 2.57(s,3H,COMe); 

7.66(d,2H,ArH); 7.90(d,2H,ArH); 
8.16(bs,lH.NH) 

44a 0.88 0.94(d.3H,21-Me); 7.60(d,2H.ArH); 

8.37(s,lH.NH); 8.44(d,2H.ArH) 

44b 0.88 0.96(d,3H,21-Me); 7.33(m,lH,ArH); 

8.02(bs,lH.ArH): 8.33(m,2H.ArH); 
8.64(s.lH.NH) 
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40 



45 



SO 



44c 0.87 0.95(d,3H,21-Me); 7.0}?(m,lH,ArH); 

7.78(m,lH,ArH); 8.25(m,2H,ArH); 
s 8.68(bs,lH,NH) 

45 0.87 2.31(t,2H,CH2C02) 

46 0.88 2.53(t,2H,CH2C02); 7.02- 

7.38(m,5H,ArH) 

10 47 0.87 2.33(t,2H,CH2C02); 7.05- 

7.52(m,5H,ArH); 7.21(s,lH,NH) 

48 0.87 2.33(t,2H,CH2C02); 7.05- 

7.52(m,5H,ArH); 7.23(s,lH,NH) 

« 49 0.88 2.33(t,2H,CH2C02); 7.05- 
7.54(m,5H,ArH) 

52 0.90 3.66(s.3H,OMe); 5.83(bs,lH,NH) 

53 I IR. 2140 cm-1 KI2 

^ 54 0.90 2.30(t,2H,CH2CO2); 3.69(s,3H,OMe) 
55 0.90 7.30(m,lH^H); 7.70(m^,ArH); 
8.62(m,lH,ArH) 

J. 56 0.92 5.7(bs,lH,NH); 7.31(m,IH,ArH); 

7.71(in,2H^H); 8.63(m,lH,ArH) 

57 0.90 1.32(d,3H.21-Me); 7.32(m,lH,ArH); 

7.72(m,2H,ArH); 8.63(m,lH,ArH) 

^ 59 0.88 0.97(d,3H,21-Me); 3.65(s,3H,OMe) 
59a 0.88 0.91(d.3H,21-Me); 3.65(s,3H,OMe); 

5.77(s,lH,NH) 
62 0.88 2.29(t,2H,CH2C02); 3.66(s,3H,OMe) 
64 0.86 2.33(t,2H,CH2C02) 



Table 7 
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10 



40 



45 




Rao ,(CH2)„R4 



IS 

Compd R20 n R4 NMR 

18-Me 19-Me Other 

20 65 Me 0 C02H 

66 Me 0 N=v 0-63 0.95 1.33(d,3H,21-Me); 5.8](d,lH,l-H: 

COS-^ ^ 6.79(d.lH,2-H); 7.34. 7.63, 7.79. I 



25 67 Me 0 — y 0.72 0.94 1.25(d,3H,21-Me); 5,78(d,lH,l-H) 

CONH-^ 7.62(d,2H,ArH); 8.39(d,2H,ArH) 



68 H 1 C02H 0.57 0.87 5.59(d,lH,l-H); 6.82(d,lH,2-H) 

30 69 H 1 CQ2Me 0.62 0.98 3.66(s.3H,OMe); 5.82{d,lH.l-H); 

6.82(d,lH.2-H); 

70 H 1 y—r. 0.64 0.98 5.81(d,lH,l-H); 6.82(d,lH,2-H); ; 

CONH-^/ 7.54(ni,5H,ArH) 

^ 71 H 1 0.64 0.97 3.79(s,3H.OMe); 5.82(d,lH.l-H): 

VoMe 6.82(d,lH,2-H): 6.86(d.2H,ArH); 

\^ 7.42(d^H,ArH) 

72 H 1 N — I 0.62 0.97 5.81(d,lH,l-H); 6.81(d,lH,2-H); 

6.78(s,2H,ArH) 



^^3 



CONH- 

H 

73 H 1 — 0.64 0.97 5.78(d,lH,I-H); 6.83(dJH,2-H); 

CONH-^ 7.58(d,2H,ArH); 8.39(d,2H,ArH) 

74 H 1 rsiN 0.63 0.96 5.79(d,lH,l-H); 6.79(d,lH.2-H); 

CONH-^ ✓> 7.28(m,lH,ArH); 8.27(in,2H,ArH) 

8.58(s,lH,ArH) 



so 
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75 H 1 N_. 0.64 0.98 5.8Ud.lH,l-H); 6.81(d,lH,2H); 

CONH-(v A 7.04(m.lH,ArH): 7.96(m.lH.ArH) 

8.24(m,2H,ArH) 

76 H 1 N=M 0.64 0.97 5.81(d,lH,l-H); 6.80(d,lH,2-H); 

CONH-<K ^ 8.51(d,lH,ArH); 8.96(d,lH,ArH) 

77 H 1 ^^^^ 0.64 0.95 5.82(d,lH.l-H); 6.86(d.lH,2-H); 1 

CONH-tT 8.06(m,4H,ArH); 8.71- 

11, 8.95(m,2H,ArH) 

78 Nfc 2 C02H 0.63 0.83 0.87(d,3H,21-Me); 5.59(d,lH,l-H) 



79 Mb 2 C02MC 0.66 0.95 0.91(s,3H,21-Me); 3.64(s,3H,OMe 

NH);5.78(d,lH,l-H); 6.77(d,lH,2- 

80 Mc 2 — - 0.68 0.97 0.95(d,3H,21-Me); 5.46(s,lH,4-NI 

CONH-4 N 6.80(d,lH,2-H); 7.56(d.2H.ArH); : 

\—!Sf 8.46(d,2H,ArH) 

81 M5 2 y-u 0.68 0.96 0.94(d,3H,21-Me); 5.58(bs,lH,4-N 

CONH-U > 6.80(d,lH>H); 7.24(in.lH,ArH); 

8.22(d,lH,ArH); 8.32(bs,lH,ArH); 

82 Me 2 N=v 0.69 0.96 0.97(d.3H.2 1 -Me); 5.54(bs,lH.4-N 

CONH-<\ > 6.79(d,lH,2-H); 7.08(m,lH,ArH) ; 

8.26(m,2H,ArH); 8.71(bs,lH,CON 

83 H 1 N_ 0.62 0.97 5.80(d,lH.l-H); 6.80(d,]H.2-H); "/ 

COS-^ \ 7.78(in,3H,ArH); 8.60(d,lH,ArH) 



Another preferred embodiment of this invention is a series of compounds characterized in having ether 
moieties at the 17 position, and which can be synthesized according to the following flowsheet 

Flowsheet XXXm 
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Pyridinium 
p-toluene 
Sulfonate/A 




EXAMPLE 85 




I 

Q 




Pyridinium p-toluene ^ 
Sulfonate/A 




To a solution of Azasteroid (250mg) in dimethoxycydohexane (10ml) was added pyridtnum p-toluenesulfbnate 
and reaction mixture was heated at 140° for 2hrs. The temperature of reaction was increased and dimethox- 
ycydohexane was removed slowly by distillation over 4hrs. Finally all the dimethoxycydohexane was distilled 
off and residue taken in ethyl acetate, washed with aqueous sodium bicartsonate, brine, dried and concentrated 
to give 2. MS calculated for C27H43NO2, 413.65. Observed 413 (El). 
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EXAMPLE 86 




Et3SiH/TFA/CH2Cl2 




IS 



20 



25 



To a solution of Enol Ether (150 mg) in CH2CI2 (2ml) was added triethylsilane (418.6 mg, 10 eq.) followed by 
slow dropwise addition of TFA(2.07g). After stirring the reaction forovernight at room temperature, the reaction 
mixture was diluted with CH2CI2. washed with aq. NaHCOa, brine, dried and concentrated. The residue was 
purified by prep, tic over sliica gel using 30% acetone/ CH2CI2 as solvent. MS calculated for C27H45NO2. 41 5.66. 
Observed 4 15(EI). 

An additional preferred embodiment of the invention is presented in the following Table 8, in which compounds 
are presented that are readily synthesizeable by one of ordinary skill in this art by following the procedures 
previously presented and exemplified: 

Table 8- 



30 



35 



40 



45 



50 



55 



165 



BNSDOCID: <ER. 



.057216eA1J_> 



EP 0 572 166 A1 
















87 


CH3 


p-(R)-CH(CH3XCH2)3CH(CH3)2 


88 


CH3 


P-COCH3 


89 


CH3 


P-(E)-C(CH3)=CH(4-Pyndyl) 


90 


CH3 


p-(S)-CH(CH3)CH2CN 


91 


CH3 


(i-(R)X:W(CH3)CH2CN 


92 


CH3 


P-(CH2)2CF3 


93 


CH3 


P-OCONHCH(CH3)2 


94 


CH3 


P-(CH2)2C02-Ph 


95 


CH3 


P-(CH2)2-(1 -PhenyItetrazol-5-yl) 


96 


CH3 


p-(CH2)2-(2-Methyl-l,3.4-oxadiaz 






5-yI) 


97 


CH3 


p-CH2COhfH-(4-Pyridyl) 


98 


CH3 


P-CH2CH3 


99 


CH3 




100 


CH3 


17-H 


101 


Me 


3 -thiophenecaiboxamido 


102 


Me 


2-methyl-3-fluorobeiizamido 


103 


Me 


phenyllhioacetamido 


104 


Me 


t-butylthioacetamido 


105 


Me 


phenyltbioacetamido 


106 


Me 


2-fluorobeiizamido 


107 


Me 


2-thiopheiiesulfonamido 


108 


Me 


2,3 -dihuorobenzamido 


109 


Me 


isopropylthioacetamido 


110 


Me 


0-((isopropylthio)acetyl)oxiimno 


111 


Me 


9-(isopropylthio)nonanoyIaimdo 
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111 


iVlC 


p- -pncny i -p-cyoiio 


1 1 

i ID 


Me 






iVlC 




1 15 


Me 


B-0-CH9C0NHPh 


116 


Me 


p-0-CH2C0NHPh-p-C0Me 


117 


Me 


exo-methylene 


118 


Me 


17a-OH, 17p<:H2N3 


119 


Me 


P-Me 


120 


Me 


a-OH, p-CH2NHCMe3 


121 


Me 


a-OH, P-CH2NH2 


122 


Me 


cyclopropyl- 1 6-ene 



Table 8. part 2 

20 

iH-NMR Melting pt, mass spec 







C18 


Ci9 


7P-CH3 


other 


oC 


M+ or 


25 












M+1+ 




87 


0.93 


0.89 


1.15 d 


1.2 d 


63-65 


415 (M+) 




88 


0.63 


0.85 


1.06 d 


2.13(s,3H,COMe) 








89 


0.64 


0.84 


1.09 d 


1.91(s,3H,C=CMe): 






30 










6-23(s,lH,C=CH); 
7.17(bs.2H,ArH); 
8.55(bs,2H,ArH) 








90 


0.71 


0.85 


1.05 d 


1.19(d.3H,21-Me) 






35 


91 

92 


0.70 
0.62 


0.84 
0.85 


1.05 d 

1.06 d 


1.08(d,3H.21-Me) 








93 


0.76 


0.84 


1.04 d 


1.15(d,6H,CHMe2); 
4.49(t.lH.17-H) 






40 


94 


0.64 


0.84 


1.05 d 


7.04-7.39(m,5H,Ar) 




451(M+) 


95 


0.56 


0.85 


1.04 d 


7.43-7.63(ni,5H,Ar) 




476(M+1)+ 




96 


0.63 


0.85 


1.05 d 


2.49(s,3H,C(CH3)=N 




413(M+) 




97 


0.64 


0.86 


1.06 d 


7.54(d,2H,Ar); 




437(M+) 


45 










8.48(d,2H.Ar) 






98 


0,55 


0.83 


1.02 d 


0.84 (t, 3H, CH3) 




332 (M+) 




99 


0.74 


0.85 


1.04 d 


5.65 (m, IH, 16-H); 
5.78 (m, IH, 17H) 






50 


100 


0.70 


0.83 


1.05 d 


2.92 (s, 3H. N-Me) 




304 (M+) 


101 


0.75 


0.83 


L033 


2.904(N-Me) 




M+ = 428 



5 3 
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10 



IS 



20 



25 



30 



35 



40 



102 


0.76 


0.85 


1.04 


103 


0.44 


0.78 


0.975 




1 


4 




104 


0.71 


0.82 


1.011 




9 


0 




105 


0.44 


0.78 






6 


4 




106 


0.77 


0.83 


1.037 




7 


9 




107 


0.68 


0.81 


0.975 




8 


2 




108 


0.79 


0.85 


1.048 




9 


8 




1 io 


U.cSo 


A OA 


l.U/ 


113 


0.82 


0.86 


1.05 


114 


0.84 


0.86 


1.05 




v/.OO 


0 RQ 




116 


0.89 


0.90 


1.07 


117 


0.82 


0.88 


1.10 


118 


0.78 


0.88 


1.07 


119 


0.57 


0.87 


1.06 


120 


0.75 


0.89 


1.07 


121 


0.76 


0.87 


1.09 


122 


0.83 


0.89 


1.06 



45 



2.82 (N-Me) 
2.879 (N-Me) 

2.891 (N-Me) 

2.879 (N-Me) 

2.907 (N-Me) 

2.884 (N-Me) 

2.923 (N-Me) 

2.93 (N-Me), 4.14 (t, 
17a) 

2.92, 3.38 (t, 17a), 

4.09 (OCH2) 
2.92, 3.42 (t. 17a), 

4.10 (OCH2) 
2.92, 3.42 (t, 17a), 
4.06 (OCH2) 

2.58 (MeCO), 2.93, 
3.44 (t, 17a). 4.07 
(OCH2) 

2.92, 4.67 (m, =CH2) 

2.93, 3.49 (ABq, 
CH2N) 

0.83 (d, 17p-Me) 
1.28 (CMe3), 2.76 
(ABq, CH2N) 

0.39 (m. 2H, 
cyclopropyl), 0.64 (m, 
2H,cyclopropyl), 5.11 
(m, =CH-) 



200-202 



163-166 

175.5- 

178.5 

212-216 



M+ = 454 
M+ = 468 

M+ = 448 

M+ = 524 

M+1 = 
440 

M+ = 464 
M+ = 458 
M+ = 420 
M+=405 

M-i-l+ = 

378 

M+l+ = 

453 

M+l+ = 
495 



85-87.5 M+ = 315 
243.5-246 M+1+ = 
375 

98-100 M+ = 3I8 
M+ =404 



272-277 



M+ = 348 
M+ = 341 



In this specif ications, Rf values cited were carried out on standard thin layer chromatographic Silica gel plates. 
50 The elutlon solvent system used is given in the parentheses following the Rf value. 

The mass spectral values cited are given as FAB, i.e., fast atom bombardment, and are reported as (M-i-1) 
molecular bn peaks, being the molecular weight plus one atomic mass unit The electron impact (El) mass 
spectrum values cited are reported as molecular ion peaks and are indicated in parentheses, either being (M) 
or (M+2), the molecular weight, MW, or the MW plus two atomic units. 
55 The nuclear magnetic resonance data was taken at 400 MHz in CDCI3 and is tabulated for representative 

unique proton values. The coupling constant J is given in Hertz, Hz. 

The present invention has the objective of providing suitable topical, oral and parenteral pharmaceutical 
formulations for use in the novel methods of treatment of the present invention. 

The compositions containing the compounds of the present invention as the active ingredient for use in 
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the treatment of e.g., benign prostatic hypertrophy, prostatitis, and treatment and prevention of prostatic car- 
cinoma, hyperandrogenic conditions, can be administered in a wide variety of therapeutic dosage forms in con- 
ventional vehicles for systemic administration, as, for example, by oral administration in the form of tablets, 

5 capsules, solutions, or suspensions, or by injection. The daily dosage of the products may be varied over a 
wide range varying from 0.5 to 1,000 mg per adult human/per day. The compositions are preferably provided 
in the form of scored tablets containing 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, and 50.0 milligrams of the active 
ingredient for the symptomatic adjustment of the dosage to the patient to be treated. An effective amount of 
the drug is ordinarily supplied at a dosage level of from about 0.002 mg. to about 50 mg^kg. of body weight 

10 per day. Preferably the range is from about 0.01 mg. to 7 mg Jkgs. of body weight per day. These dosages are 
well below the toxic dose of the product. For the treatment of androgenic alopecia, acne vulgaris, seborrhea, 
female hirsutism, the compounds of the present invention are administered in a pharmaceutical composition 
comprising the active compound in combination with a pharmacologically acceptable carrier adapted for top- 
ical, oral or parenteral administration. 

IS These topical pharmaceutical compositions may be in the form of a cream, ointment, gel or aerosol for- 

mulation adapted for application to the skin. These topical pharmaceutical compositions containing the com- 
pounds of the present invention ordinarily include about 0.1% to 15%, preferably about 5%. of the active conrv 
pound, in admixture with about 95% of vehicle. 

The compounds of the present invention can be administered in such oral dosage forms as tablets, cap- 

20 sules (each including timed release and sustained release formulations), pills, powders, granules, elixers, tinc- 
tures, suspensions, syrups and emulsions. Likewise, they may also be administered in intravenous (both bolus 
and infusion), intraperitoneal, subcutaneous or intramuscular form, all using forms well known to those of or- 
dinary skill in the pharmaceutical arts. An effective but non-toxic amount of the compound desired can be em- 
ployed as a 5 a-reductase agent. 

25 The dosage regimen utilizing the compounds of the present invention is selected in accordance with a va- 

riety of factors including type, species, age, weight, sex and medical condition of the patient; the severity of 
the condition to be treated; the route of administration; the renal and hepatic function of the patient; and the 
particular compound or salt thereof employed. An ordinarily skilled physician or veterinarian can readily deter- 
mine and prescribe the effective amount of the drug required to prevent, counter or arrest the progress of the 

30 condition. Optimal precision in achieving concentration of drug within the range that yields efficacy without 
toxicity requires a regimen based on the kinetics of the drug's availability to target sites. This involves a con- 
sideration of the distribution, equilibrium, and elimination of a drug. 

Oral dosages of the present invention, when used for the indicated effects, will range between about Ad- 
vantageously, compounds of the present invention may be administered in a single daily dose, or the total dally 

35 dosage may be administered in divided doses of two, three or four times daily. Furthermore, preferred com- 
pounds for the present invention can be administered in intranasal form via topical use of suitable intranasal 
vehicles, or via transdermal routes, using those forms of transdermal skin patches well known to those of or- 
dinary skill in that art To be administered in the form of a transdermal delivery system, the dosage adminis- 
tration will, of course, be continuous rather than intermittant throughout the dosage regimen. 

40 In the methods of the present invention, the compounds herein described in detail can form the active 

ingredient, and are typically administered in admixture with suitable pharmaceutical diluents, exclpients or car- 
riers (collectively referred to herein as "carrier" materials) suitably selected with respect to the intended form 
of administration, that is, oral tablets, capsules, elixirs, syrups and the like, and consistent with conventional 
pharmaceutical practices. 

45 For instance, for oral administration in the form of a tablet or capsule, the active drug component can be 

combined with an oral, non-toxic pharmaceuticalty acceptable inert carrier such as ethanol, glycerol, water 
and the like. Moreover, when desired or necessary, suitable binders, lubricants, disintegrating agents and col- 
oring agents can also be incorporated into the mixture. Suitable binders include starch, gelatin, natural sugars 
such as glucose or beta-lactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth or 

50 sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes and the like. Lubricants used in these 
dosage forms include sodium oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium acetate, 
sodium chloride and the like. Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite, 
zanthan gum and the like. 

The compounds of the present invention can also be administered in the form of liposome delhrery sys- 
55 terns, such as small unilamellar vesides, large unilamellar vesicles and multilamellar vesicles. Liposomes can 
be formed from a variety of phospholipids, such as cholesterol, stearylamine or phosphatidylcholines. 

Compounds of the present invention may also be delivered by the use of monoclonal antibodies as indi- 
vidual carriers to which the compound molecules are coupled. The compounds of the present invention may 
also be coupled with soluble polymers as targetable drug carriers. Such polymers can include polyvinyl pyrro- 
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lldone, pyran copolymer, polyhydroxypropyl- methacrylamide-phenol. polyhydroxyethylaspartamidephenol, or 
polyethyleneoxidepolylysine substituted with palmitoyl residues. Furthermore, the compounds of the present 
invention may be coupled to a dass of biodegradable polymers useful in achieving controlled release of a drug, 
5 for example, polylactic acid, polepsilon caprolactone, polyhydroxy butyric acid, poiyorthoesters, polyacetals, 
polydlhydropyrans, polycyanoacrylates and cross-linked or amphipathic block copolymers of hydrogels. 

BIOLOGICAL ASSAYS 

to Preparation of Human prostatic and scalp Sa-reductases. 

Samples of human tissue were pulverized using a freezer mill and homogenized in 40 mM potassium phos- 
phate, pH 6.5, 5 mM magnesium sulfate, 25 mM potassium chloride, 1 mM phenylmethylsulfonyl fluoride, 1 
mM dithiothreitol (DTT) containing 0.25 M sucrose using a Potter- El vehjem homogenizer. Acrude nuclear pellet 
15 was prepared by centrifugation of the homogenate at 1 ,500xg for 1 5 min. The crude nuclear pellet was washed 
two times and resuspended in two volumes of buffer. Glycerol was added to the resuspended pellet to a final 
concentration of 20%. The enzyme suspension was frozen in aiiquots at-dO^'C. The prostatic and scalp reduc- 
tases were stable for at least 4 months when stored under these conditions. 

20 5a-reductase assay. 

The reaction mixture contained in a final volume of 100 fil is: 40 mM buffer (human scalp, potassium phos- 
phate. pH 6.6: human prostatic 5a-reductase. sodium citrate, pH 5.5). 0.3-10 \iWM>J (or ^H-T). 1 mM DTT. 
and 500 ^iM NADPH. Typically, the assay was Initiated by the addition of 50-100 ug prostatic homogenate or 

25 75-200 |ig scalp homogenate and incubated at 37**C. After 1 0-50 min the reaction was quenched by extraction 
with 250 ^1 of a mixture of 70% cyclohexane: 30% ethyl acetate containing 10 ^g each DHTand T. The aqueous 
and organic layers were separated by centrifugation at 14,000 rpm In an Eppendorf microfuge. The organic 
layer was subjected to normal phase HPLC (10 cm Whatman partisil 5 silica column equilibrated in 1 ml/min 
70 % cyclohexane: 30 % ethyl acetate; retention times DHT, 6.8-7.2 min; androstanediol. 7.6-8.0; T, 9.1-9.7 

30 min). The HPLC system consisted of a Waters Model 680 Gradient System equipped with a Hitachi Model 655A 
autosampler. Applied Biosystems Model 757 variable UV detector, and a Radiomatic Model A120 radio-activity 
analyzer. The conversion of T to DHT was monitored using the radioactivity flow detector by mixing the HPLC 
effluent with one volume of Flo Scint 1 (Radiomatic). Under the conditions described, the production of DHT 
was linear for at least 25 min. The only steroids observed with the human prostate and scalp preparations were 

35 T. DHT and androstanediol. 

Stumptail macaque protocol 

The following protocol is utilized with the stumptail macaque nionkey to demonstrate the effect of com- 
40 pounds of the present invention for promoting hair growth. 

Twenty-one male stumptail macaque monkeys of species Macaca speciosa are assigned to vehicle control 
and drug treatment groups on the basis of baseline hair weight data. This assignment procedure is necessary 
to insure that the average baseline hair growth for each control and experimental group is comparable. The 
control and drug treatment groups are as follows: 
45 1 . Topical 50:30:20 vehicle (N= 6) 

2. Oral 5a-reductase and topical 50:30:20 vehicle (N = 5) 

3. Oral placebo (N = 5) 

4. 5a-reductase in vehicle (N = 5) 

The vehicle consists of 50% propylene glycol. 30% et hanol and 20% water. A 1 00 mM concentration of topical 
so 5a-reductase is formulated in this vehicle. The same 5a-reductase Is administered as an oral dose of O.Smg 
per monkey. Immediately prior to the dosing phase of the study, hair is removed from a 1 Inch square area 
(identified byfourtatoos) in the center of the balding scalp. This hair collection Is the baseline hair growth de- 
termination prior to the t>eglnnlng of treatment 

Approximatly 250p.L of vehicle and 5a-reductase In vehicle is prepared and topically administered to the tatooed 
55 area of the scelp. The selected 5a-reductase and placebo is ingested by the monekys at the same time as 
the topical doses are administered. The monkeys are dosed once per day, seven days per week for twenty 
weeks. 

At four week intervals throughout the dosing phase of the study, each monkey is shaved and the hair is 
collected and weighed. The body weight data (at baseline and during assay) is analyzed by the nonparametric 
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Wilcoxon rank-sum test Differences are significant at p < 0.05. Hair weight data at each week collection for 
vehicle, placebo and treatment groups are expressed as the change from baseline. Statistical analysis is per- 
formed on the rank of the data to show overall differences among groups at each four week collection. 

5 While the Invention has been described and illustrated with reference to certain preferred embodiments 

thereof, those skilled in the art will appreciate that various changes, modifications and substitutions can be 
made therein without departing from the spirit and scope of the invention. For example, effective dosages other 
than the preferred dosages as set forth herein above may be applicable as a consequence of variations in 
the responsiveness of the mammal being treated for any of the indications for the compounds of the invention 

10 indicated above. Likewise, the specific pharmacological responses observed may vary according to and de- 
pending upon the particular active compound selected or whether there are present pharmaceutical carriers, 
as well as the type of formulation and mode of administration employed, and such expected variations or dif- 
ferences in the results are contemplated in accordance with the objects and practices of the present invention. 
It is intended, therefore, that the invention be limited only by the scope of the claims which follow and that 

15 such claims be interpreted as broadly as is reasonable. 

Claims 

20 1. A compound of the formula: 



25 



30 




wherein 

R is selected from hydrogen, methyl or ethyl; the dashed iines-a, b, e indicate double bonds which can 
35 be present, providing that if b double bond is present, then the 5a hydrogen. Ha, is not present, 

Z can be: 

1) oxo, 

2) a-hydrogen and a p-substituent selected from C1-C4 alkyi, C2-C4 alkenyl, -CH2COOH, hydroxy, car- 
boxy, COOC1-C4 alkyI esters; OCONRIR2, where R^ and R^ are independently H, C1-C4 alkyI, phenyl, 

40 benzyl, and where R1 and R2 together with the nitrogen can form a 5-6 membered saturated hetero- 

cyclic ring, optionally with one other heteroatom; OC1-C4 alkyl. OCg-Cs cycloalkyi, -OCOCH3, halo, halo 
C1-C2 alkyI, or trlfluoromethyl, C3-C6 cydoalkyl; 

3) = CH-R1 where Ri is H, C1-C4 ally!; 

4) Spiro 




where is H, C1-C4 alkyl; and 

A can be: 

lA) 

55 O 

where Q is: 
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(1) NR2R3, where is independently hydrogen, methyl or ethyl; and R^ is a hydrocarbon radical, se- 
lected from substituted or unsubstituted straight or branched chain alkyl, cycloalkyi, or aralkyi of from 
1-12 carbons or monocyclic aryl optionally containing 1 or more lower alkyi substituents of from 1-2 
carbon atoms and/or 1 or nrK>re halogen substituents, with the proviso that Z is not beta-methyl where 
R2 is Ci-Cs alky!; 

(2) a hydrocarbon radical being: 

(a) a monovalent aliphatic radical selected from straight or branched chain alky!, or cydoalkyl, of 
from 1-12 carbons, which can be substituted by one or more of C1-C2 alky! or halo, excluding C^- 
C4 alky! when Z is beta-methyl; 

(b) an aralkyi radical selected from benzyl or phenethyl; 

(c) a polycyclic aromatic radical which can be substituted with one or more of: -OH, organosilyl pro- 
tected -OH, -OC,-C4 alkyI, Ci -C4 alkyI, halo or nitro; 

(d) a monocyclic aromatic radical which can be substituted with one or more of. 

(i) -OH. -OC1-C4 alkyI, C1-C4 alkyI, -(CH2)mOH, -(CHzh COOH. including organosilyl protected 
hydroxy, where m is 1-4, n is 1-3, providing C1-C4 alky! is only present when one of the at>ove 
oxygen-containing radicals is present; 

(ii) -SH. -SC1-C4 alkyI, -SOC1-C4 alkyl. -SO2C1-C4 alkyl. -S02N(Ci-C4-alkyl)2, -S02NH(Ci-C4al- 
kyl). -(CH2)mSH. -S-(CH2)n-0-C0CH3, where m is 1-4 n is 1-3. providing C1-C4 alkyl is only pres- 
ent when one of the above sulfur containing radicals is present; 

(ill) N(R3)2, which can be protected, where R^ is independently H or C1-C4 alkyl, where the mono- 
aryl ring can also be further substituted with C1-C4 alkyl; and 

(iv) heterocyclic radical selected from 2-, 3-, or 4-pyridyl, 2-pyrrolyl, 2-furyl or thiophenyl; and 
(IIA). where: 

A is -XR4. or -(CHRi)„-XR*; 
n Is 1-10; 

X is -O- or is -S(0)p-, 

wherein p is zero, 1 or 2; and 
Ri can be the same or different when n is greater than 1 and is -H, aryl, or-Ci_3alkyl unsubstituted or 
substituted with Ce-Cio aryl; 
R is -H. methyl or ethyl; 
R*is 

1) hydrogen or -Ci_2o alkyl, unsubstituted or substituted with one or more of: 

a) -OH. 

b) halo. 

c) -Ci^ alkoxy, 

d) -Ci^ alkenyl. 

e) -CONR5R5, wherein R5 Is independently 

i) -H. ; 

ii) -Ci^ alkyl unsubstituted or substituted with one or more of R^ aryl or heterocyclic, defined 
below, the aryl being unsubstituted or sut>stituted one or more of R^ or R^, 

ill) aryl unsubstituted or substituted with one or more of R^ or R^, or 

iv) heterocyclic, defined below, unsubstituted or substituted with one or more of R^ or R^, 

f) -COOR«, wherein R^ is 

i) -H. 

ii) 'Ci^ alkyl unsubstituted or substituted with one or more of R^ or aryl, the aryl being unsub- 
stituted or substituted with one or more of R^ or R^, or 

iii) aryl, unsubstituted or substituted with one or more of R^ or R®, 

g) -S(0)p-R5, wherein p is defined above, 

h) "N(R5)2. 

i) aryl, unsubstituted or substituted with one or more of aryl. R^ or R^, 

j) heterocyde. unsubstituted or substituted with one or more of R^ or R^ 

k) cydoalkyl, such as cydohexyl,nort)ornyl, or adamantyl, unsubstituted or substituted with 
one or more of R^ or R^, or 

1) -CONR8-GO-NHR8. wherein R® is -H, -d^ alkyl. benzyl or cydohexyl; or 

2) aryl, unsubstituted or substituted with one or more of aryl, R7 or R®, or 

3) heterocyde or -C3-10 cydoalkyl, either of which is unsubstituted or substituted with one or more of 
R^orRS; 
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R7|S 

1) -OH 

2) -C,_3 alkoxy, 
5 3) -CN. 

4) -COOR6 

5) -Ci^ alkyl-COOR6 

6) -NO2. or 

7) -halo; and 

^0 8) amino, mono C1-C4 alkylamino, di C1-C4 alkylamino; 

R^is 

1) -Ci-e alkyt, unsubstituted or substituted with one or more of aryl or R^, 

2) -CO-A, -Ci^ alkyl-CO-A, -NHCO-A, or S(0)p-A, wherein p is defined above and A is 

a) -H, 

b) -Ci^ alkyi, unsubstituted or substituted with one or more of 
i) -R7 or 

11) aryl, unsubstituted or substituted with one or more of R^, or 

c) aryi, unsubstituted or substituted with one or more of R^ 

3) -NHCO-heterocycle, 

4) -N(R^^)2 or-CON(R^^)2 wherein R^^ is independently -H, heterocycle. or -A, 

5) -NHCO-(CH2)q-CO-Q. wherein q is 1-4. and Q is .N(Rio)2 or-OR^o; 
(IIIA), where: 
A is 



IS 



20 



25 



30 



35 



40 



o 

(CHR^VX-C-R'^; 



Ri can be the same or different when n is greater than 1 and is -H, aryl, or -01.381 kyl unsubstituted or 
substituted with aryl; 
R is -H, methyl or ethyl; 
n IS zero through 10; 
X is -O- or -S-; and 
R^is 

1) hydrogen or alkyi, unsubstituted or substituted with one or more of: 

a) -OH, 

b) halo, 

c) -Ci^ alkoxy, 

d) -Oi_6 alkenyl, 

e) -CONR5R5, wherein R^ is independently 

i) -H, 

ii) -C^^ alkyi unsubstituted or substituted with one or more of R^, aryl or heterocycle, the aryl 
45 being unsubstituted or substituted with one or more of R^ or R^ 

ili) aryl unsubstituted or substituted with one or more of R^ or R^, or 

iv) heterocycle, unsubstituted or substituted with one or nrK>re of R^ or R^, 

f) -COOR6, wherein R6 is 

I) -H. 

so ") -Ci^ alkyI unsubstituted or substituted with one or more of R^ or aryl, the aryl being unsub- 

stituted or substituted with one or more of R^ or R^, or 

iii) aryl, unsubstituted or substituted with one or more of R^ or R^ 

g) -S(0)p-Rs, wherein p is zero, 1 or 2; 

h) -N(R5)2. 

55 i) aryl, unsubstituted or substituted with one or more of aryl, R^ or R^, 

j) heterocycle, unsubstituted or substituted with one or more of R^ or R^ 

k) -C3_io cydoalkyl, such as cydohexyl, norbornyl, or adamantyl, unsubstituted or substituted with 
one or more of R^ or R®, or 

173 



BNSOOCID: <EP p572166Al_L> 



EP 0 572 166 A1 



1) CONR6-CO-NHRfi, wherein R» is -H, -Ci_a alkyl. benzyl or cyclohexyl, 

2) aryl, unsubstituted or substituted with one or more of aryi. or R^, 

3) heterocycle or -C3_io cycloalkyi, either of which is unsubstituted or substituted with one or more of 
5 R7 or R9, 

4) -NR5R5, or 

5) -OR5; 
R7is 

1) -OH. 
10 2) alkoxy, 

3) -CN. 

4) -COOR« 

5) -Ci^a[kyl-COOR« 

6) -NO2, or 

7) halo; and 

8) amino, mono 0^04 alkylamino, di C1-C4 alkylamino; 
RS|s 

1) "C)^ aikyl, unsubstituted or substituted with one or more of aryl or R^, 

2) -CO-A, -Ci^ alkyl-CO-A, -NHCO-A, or -S(0)p-A, wherein p is defined above and A is 

20 

a) -H, 

b) -Ci_a alkyl, unsubstituted or substituted with one or more of 

i) -R7 or 

ii) aryl, unsubstituted or substituted with one or more of R^, or 
2g c) aryl, unsubstituted or substituted with one or more of R^ 

3) -NHCO-heterocycle, 

4) -N(Rio)2 or -CON(R^o)2 wherein R^o Is Independently, heterocycle or -A, 

5) -NHCO-(CH2)q-CO-Q, wherein q Is 1-4, and Q is -N(R^o)2 or-ORio; with the provisos that when Z 
is beta-methyl, the following are excluded: 

^ when n Is 1-12. R^ is -H at each occurrence, X is and R^ is Ci^alkyl, R'^ is not substituted 

with an unsubstituted phenyl ring; 

when n is 1-1 2. R"" is -H at each occurrence, and X Is -0-, R^ Is not unsubstituted Cs^K^cloalkyl, 
unsubstituted phenyl, amino, -Ci^alkyl substituted amino, or -Ci^ alkoxy; and 
when n Is zero, R'^ is not -CH3; and 
35 (IVA). where A is: 



40 



(a) 



R2 

N-W-R3 



45 



SO 



(b) 

N 

I 



except when Z is beta methyl equals H, the 5aH is present W equals C(0), and R3 cannot be 
alkyl; 
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(C) 




R2 

(CH)xN-W-R3: 



wherein 
R2 is: 

H, methyl or ethyl; 

R3|s: 

H. 

mono C1-C4 alkylaminoaryl, 
dl Ci-C4 alkylaminoaryi, 
Ci_2oalkyl, 
Ce-C,4 aryl, 

heteroaryl, as defined below, 
C6-C14 aryiCi^zoa'M. 
heteroarylCi_2oalkyl, 

C i_2oal ky It h ioCi.2oalkyl , 

Ci.2oalMsulf<'nylCi.2oatMt 

Ci_2oalkyloxycarbonylCi_2oalkyl. 

carboxylCi_2oalkyi, 

Ci.2oalkylcarbonylCi_2oalkyl, 

C3-2ocycloalkyl, 

C3-2oCycloalkylCi_2oalkyl, 

C6-C14 arylCi_2oalkyloxycarbonylCi.2oalM* 

heteroarylCi.2oalkyloxycarbonylCi_2oalkyl, 

haloCi_2oalkyl, 

hydroxylCi.2oalkyl. 

t h iosutf atoCi _2oalkyt , 

C6-C14 arylCi.2oalkyloxyCi_2oalkyl, 

Ci.2oalkyloxyCi_2oalkyl. 

arylcarbonyiarylCi_2oaIkyl, 

diarylCi_2oalkyl, 

triaryiCi_2oalkyl, 

C2-20 alkenyl, 

C2-20 alkenytCi.2oalM> 

heteroarylC2.2oall(enyl, 

arylC2>2oa'kenyl, 

C2-2oalkynyfCi_2oalkyl 

arytC2-2oaIkynylCi.2oaIMt or 

heteroarylC2-2oall^riylCi.2oalM> 

R*is: 

H. 

Ci_2o alkyi, 
C6-C14 aryl or 
heteroaryl; 

can be the same or different when X is greater than 1 and is: 
H.or 

C1-20 alkyi; 



Wis: 
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10 



IS 



X Is an integer from 1-25; 
(VA), where: 
A is: 



o 

- C or 

O 
-S-, 

o 



R2 Y R6 

(a) I " ' 

R\ N— C— X-R3 



20 



Y 



Y R6 

(b) II I 

R\ /C— X-R3 
N 

I 

ao except when Z is beta methyl, equals H, Y equals 0,X equals N and the 5aH is present and 

can not be independently selected from H, Ci_8 alkyl, Cs^ cycloalkyl, phenyl and R^ and R3 cannot be 
taken together with the adjacent N to form a 5-6 membered ring comprising up to one other heteroatom 
selected from O or N, or 

R5 R2YR® 
I I III 
R\^^{CH)^-N-C-X-R3J 

40 I 

(c) ' 

wherein 
R2is: 

45 H, or 



R3 is: 



H. 

amino, 

^ mono C1-C4 alkytamino, 

di C1-C4 alkylamino, 
mono C1-C4 alkylaminoaryl, 
di C1-C4 alkylaminoaryl, 
C1-20 sAkyl, 
Ce-Ci4 aryl, 
heteroaryt, 
Ce~Ci4 arylCo-2oa'kyl. 
C3.20 cycloalkyl. 
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10 



20 



Ca-20 cycloalkylCi_2oalkyl, 
heteroarylCi_2oalkyl, 
C2-20 alkenyICi_2oalkyl, 
haloCi_2oalkyl, 
Ci_2oaikyloxycarbonyi, 
Ci-2oalky!. 

Ci«2o alkyloxyCi_2oalkyl, 
carboxy Ci.2oaikyi » 
C6-Ci4arylcarbonylarylCi_2oalkyl, 
C1.20 alkylcarfoonytCi_2oalkyl, 
Ce-Cn4arylCv2oa*MoxycarbonylCi_2oalkyl, 
heteroarylCi_2oaIkyloxycarbonylCi_2oalkyl, 
15 hydroxylCi_2oalkyl, 

h alohyd roxy I Ci _2oa* kyl t 
arylCi_2oalkyloxyCi_2oa'kyl. 

heteroarylCi_2oalkyt<)xyCi-2oalkyl f 
diarylCi_2oalkyl, 
trlarylCi_2oalkyl, 
C2_2oalkenyl, 
C2-20 alkenylCi_2oalkyl, 
C2-2oalkynylCi_2oaIkyl, 
25 arylC2-2oalkynylCi^2oalkyl, 

heteroarylC2_2oalkynylCi.2oalkyl, 
Ci_2o aIkylthioCi_2oalkyl, 
Ci^2oalkylsulfonylCi_2oalkyl, or 
Ci_2o alkylsulf inyl Ci_2oalky1; 

30 R4 is: 

H. 

Ci_2oalkyl, 
heteroaryl, or 
C6-C14 aryl; 

can be the same or different when X is is greater 
than 1 and is: 
H, 

Ci_2o alkyi, 
heteroaryi, or 

C6-C14 aryl; 

is present when X equals N and is independently 
H. 

or C1-C20 alky] and can be taken together with R^ and the N to which they are attached to forin a 
heteroaryl ring system; as defined below, and 
(VIA), where: 
Ais 
(a) 



35 



40 



45 



50 



55 



D 

I 



Dis Ri or OR\ 
where R^ is: 
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Ci-Cioalky!, 
C3-Ci2cycloalkyl, 
Ce-Cioaryl, or 

5 C7-Ciiaralkyl with the proviso that when D is and Z is beta-methyi, the value of Ci-C io allcyl 

is excluded; and 
(b) 



o 



alkyi, providing Z is not methyl; 
(VIIA), where A is of the formula: 

15 



f 



20 



wherein: 

Alk is C1-C4 straight or branched chain alkyi or alkenyl; dashed lines e and f each can independently rep- 
resent a double bond when present, with the proviso that double bonds formed by e and f are not t>oth 
25 present concurrently; and 

R2is 

(a) Ce-Cio aryl, or 5-6 membered heteroaryl radical which can contain 1-4 nitrogen atoms, one oxygen 
or sulfur atoms or combinations thereof with 1-2 nitrogen atoms; 

(b) COR1, where Ri is Ce-Cio aryl, substituted Ce-Cio aryl, and heteroaryl; 

30 (c) CONHR2, where R2 is substituted phenyl, heteroaryl, substituted heteroaryl, or C7 to C12 cycloalkyl; 

(d) CO2R3, where R3 is C1-C1B linear or branched alkyI, Ce-Cio aryl, substituted Ce-C^o aryl, or C7-C12 
cycloalkyl; providing that in (b), (c) or (d), Alk is only alkenyl; 
(VIIIA), where A is of the structure: 



35 



R^(CH2)„-R* 



40 where: 

R20 is H. methyl; 
n is 0-10 

R-* is selected from: 
(a) -COR\ where R*" Is phenyl or substituted phenyl; 
45 (b) -CONHR2 where R2 is substituted phenyl, heteroaryl, substituted heteroaryl; 

(c}-COOR3, where R^ is phenyl, substituted phenyl, heteroaryl, substituted heteroaryl; 
wherein said heteroaryl radical is a 5-6 membered ring which can contain 1-4 nitrogen atoms, one oxygen 
or sulfur atom, or combinations thereof with 1-2 nitrogen atonns, and wherein phenyl and heteroaryl can 
be substituted; wherein the above aryl or heteroaryl radicals can also be fused with a benzo or another 
50 heteroraryl ring and can further be substituted with one or more substitutents; and stereoisomers and 

pharmaceub'cally acceptable salts and esters thereof. 

2. The compound of Claim 1 of the formula: 
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wherein: 

Z is as defined above; 

the dotted line a represents a double bond when present; 

R and are independently hydrogen, methyl or ethyl; is a hydrocarbon radical, selected from substi- 
tuted or unsubstituted straight or branched chain alkyi, cydoalkyl, or aralkyi of firom 1-12 cart>ons or mono- 
cyclic aryl optionally 1 or more lower alkyI substituents of from 1-2 carbon atoms and/or 1 or more halogen 
substituents. 

The compound according to Claim 2 wherein: the dotted line is a double bond; 
R is hydrogen or methyl; R^ is hydrogen; 

R2 is branched chain aikyi, cydoalkyl, aralkyi, orfix)m4-12 carbon atoms, or phenyl, optionally substituted 
by methyl, chloro orfluoro. 

The compound of Claim 2 wherein the dotted line Is a double bond and R^ is a substituted or unsubstituted 
1-, 2-adamantyl, 1-, 2-adamantylmethyl, 1-, 2- or 7-norbomanyl, 1-, 2- or 7-norbornanylmethyl. 

The compound of Claim 4 wherein t he 1 - or 2-adamantyl or 1 - or 2-norbornanyl moieties can be substituted 
with one or more of: C1-C4 linear or branched alkyI, nitro, 0x0, Cy-Cg aralkyi, (CH2)n COOR where n is 0- 
2 and R is H or linear/branched C1-C4 alkyI, CH2OH, OH, OR where R is 0^-04 linear/branched alkyI, halo, 
CONH2, CH2NH2, CH2NHCOR where R is C1-C4 linear/branched alkyI, phenyl, p-nitrophenyl, p-aminophe- 
nyl, p-sulfophenyl or cyano. 

The compound of Claim 1 of the formula: 




R 



wherein: Z is as defined above; the dotted line a represents a double bond when present and, 

R is selected from hydrogen, methyl and ethyl; and 

R2is 

(a) a monovalent radical selected firom straight or branched chain alkyI, or cydoalkyl, or from 1-12 car- 
bons, which can be substituted by one or more of C1-C2 alkyI or halo; 

(b) an aralkyi radical selected from benzyl or phenethyl; 

(c) a polycydic aromatic radical which can be substituted with one or more of. -OH, organosiiyi protected 
*OH, -OC^ -C4 alkyI, C1-C4 alkyI, halo or nitro; 

(d) a monocydic aromatic radical which can be substituted with one or more of: 
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(1) -OH, -OC1-C4 alkyi, C1-C4, -(CH2)mOH. -(CH2)n. COOH, including organosilyl protected liydroxy. 
where m Is 1-4. n is 1-3, providing C1-C4 alky! is only present when one of the above oxygen-con- 
taining radicals is present; 

(2) -SH, -SC1-C4 alkyi. -SOC1-C4 alkyI, -SO2C1-C4 alkyl. -S02N(Ci-C4-aIkyl)2, C1-C4 alkyI 
-(CH2)mSH. -S- (CH2)n-0- COCH3, where m is 1-4 n is 1-3, providing Ci -C4 alkyl is only present 
when one of the above sulfur containing radicals is present; 

(3) N(R3)2. which can be protected, where is independently H orCi-C4 alkyl, where the monoaryl 
ring can be also be further substituted with C1-C4 alkyl; and 

(e) heterocyclic radical selected from 2- or 4-pyridyl, 2- pyrrolyl, 2-furyl or thiophenyl. 

The compound of Claim 6 

wherein the dotted line is a double t>ond, 

R is hydrogen or methyl; and 

R2 is phenyl, 2-, 3-. or 4-tolyl. xylyl. 2-bromophenyl. 2-chlorophenyl. 2.6-dichIorophenyl, 2,6-dlbromophe- 
nyl. aminophenyl. N-alkylaminophenyl. N-N-dialkylaminophenyl. 4-biphenyl, 3-biphenyl. naphthyl, an- 
thracyl. phenanthryl. thiophenyl. methylthiophenyl. methyisulfinyt. phenyl, methylsulfophenyl. aminosul- 
fophenyl. thioethylphenyl. acetoxymethylthiophenyi. 17p-(4-hydroxyphenyl), 17M3-hydroxyphenyl), 
17p-(3,4-dihydroxyphenyl), or 17p-{3,5-dimethyl-4-hydroxy-phenyl). 

The compound of Claim 1 of the formula 




wherein: Z is defined in Claim 1 ; 

wherein a and b are both single bonds and R2 is hydrogen, or 
a is a double bond, b is a single bond and R^ is hydrogen, or 
a is a single bond, b is a double bond and R^ is absent; 
A is -XR-^. or -(CHR^)n-XR^ 
n is 1-10; 

X is -O- or -S(0)p-, 

wherein p is zero, 1 or 2; and 
R^ as defined above is -H, aryl, or -Ci_3alkyl unsubstituted or substituted with aryl; 
R1 is -H. methyl or ethyl; 
R*is 

1) -O1-20 alkyl. unsubstituted or substituted with one or more of: 

a) -OH. 

b) halo, 

c) 'C^-a alkoxy, 

d) -Ci_6 alkenyt, 

6) -CONRSR^ vi^erein R^ is Independently 

i) -H, 

ii) -Ci^ alkyl unsubstituted or substituted with one or more of R?, aryl or heterocyde, the aryl 
being unsubstituted or substituted with one or more of R^ or R^ 

Hi) aryl unsubstituted or substituted with one or more of R^ or R^, or 
iv) heterocyde, unsubstituted or substituted with one or more of R^ or R^ 
f) -COOR6 wherein R» Is 
i)-H, 

Ii) -Ci^ alkyl unsubstituted or substituted with one or more of 
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P7 or aryl, the aryl being unsubstituted or 
substituted with one or more of or R®. or 
ill) aryl, unsubstituted or substituted with one or more of R^ or R^, 

g) -S(0)p-R^, wherein p is defined above, 

h) -N(R5)2. 

i) aryl, unsubstituted or substituted with one or more of aryl, R^ or R^, 
j) heterocycle, unsubstituted or substituted with one or more of R^ or R®, 

^) C3.10 cycloalkyi, such as cyclohexyl.norbornyt, or adamantyl, unsubstituted or substituted with 
one or more of R^ or R» or 

1) -CONR8-CO-NHR8. wherein R^ is -H,-Ci_8 alkyl, benzyl or cyclohexyl; or 

2) aryl, unsubstituted or substituted with one or more of aryl, R^ or R^, or 

3) heterocycle or -C3.10 cycloalkyi, either of which is unsubstituted or substituted with one or more of 
R7 or R»; 

R7 is 

1) -OH. 

2) -Ci_3 alkoxy, 

3) -CN. 

4) -COOR6 

5) -Ci^alkyl-COOR6 

6) -NO2, or 

7) -halo; and 

8) amino, mono C^-Ca alkylamino, di C1-C4 alkylamino; 
RSis 

1) alkyl, unsubstituted or substituted with one or more of aryl or R^, 

2) -CO-A, -Ci^ alkyl-CO-A. -NHCO-A, or -S(0)p-A, wherein p is defined above and A Is 

a) -H, 

b) -Ci_a alkyl, unsubstituted or substituted with one or more of 

i) -R7. or 

ii) aryl, unsubstituted or substituted with one or more of R^. or 

c) aryl, unsubstituted or substituted with one or more of R^ 

3) -NHCO-heterocycle, 

4) -N(Rio)2 or -CON(Rio)2 wherein R^o is Independently -H, heterocycle, or -A, 

5) NHCO-(CH2)q-COQ, wherein q is 1-4,and Q is -N(Rio)2 or -OR^o 

9. The compound of Claim 8 having structural formula: 

10. The compound of Claim 9 wherein R* is -Ci_2o alkyl, unsubstituted or substituted with one or more of 

-OH, halo, -Ci^lkoxy. -C^^ealkenyl, -S(0)p-R5 -N(R5)2. aryl unsubstituted or substituted with one 
or more of aryl, R^ or R9, heterocycle unsubstituted or substituted with one or more of R7 or R9. or 
-C^-io cycloalkyi unsubstituted or substituted with one or more of R^ or R^. 

11. The compound of Qaim 9 wherein R* is -Ci_2o alkyl substituted with -CONRSRs, -COOR^ or -CONR^ 
CONHR8 

12. The compound of Claim 9 wherein R* is aryl unsubstituted or substituted with one or more of aryl, R^ or 
R^ heterocycle unsubstituted or substituted with one or more of R^ or R®; or -Ca^to cydoalkyl unsubstituted 
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or substituted with one or more of or R^. 
13. The compound of Ciatm 8 having structural formula: 

(CHR^)n-XR^ 



10 



IS 




14. The compound of Claim 13 wherein R* is -Ci,2o alkyi, unsubstituted or substituted with one or more of 
-OH, halo. -Ci^lkoxy, -Ci^alkenyl, -S(0)p-R5 -fM(R6)2, aryl unsubstituted or substituted with one or more 

20 of aryl, R^ or R^ heterocyde unsubstituted or substituted with one or more of R7 or R9. or -C3- ,0 cycloalkyi 

unsubstituted or substituted with one or more of R^ or R^. 

15. The compound of Qaim 13 wherein R^ is -Ci_2o alkyI substituted with -CONR^RS -COOR* or -CONRs 
CONHR8. 

25 

16- The compound of Claim 13 wherein R* Is aryl unsubstituted or substituted with one or more of aryl, R7 or 
R®; heterocyde unsubstituted or substituted with one or more of R^ or R^; or -C^iq cydoalkyf unsubstituted 
or substituted with one or more of R^ or R^. 

30 17. A compound of Claim 1 of the formula: 



O 

II 

35 (CHR^VX-C-R^ 



40 




wherein: Z is as defined above; 

a and b are both single bonds and R2 is hydrogen, or a is a double bond, b is a single bond and R2 Is 
hydrogen, or a is a single bond, b is a double bond and R^ is absent; 

W can be the same or different when n is greater than 1 and is -H, aryl, or-Ci^alkyl unsubstituted or 
so substituted with aryl; 

R is -H, methyl or ethyl; 
n is zero through 10; 

X is -O- or -S-; and 

R*is 

55 1 ) -Ci_2o alkyI, unsubstituted or substituted with one or more of: 

a) -OH. 

b) halo, 

c) Ci^ alkoxy, 

d) -Ci^alkenyl. 
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20 



e) wherein is independently 

i) -H. 

ii) -Ci^ alky! unsubstituted or substituted with one or more of R^, aryl or heterocycle, the aryl 
5 being unsubstituted or substituted with one or more of R^ or R^ 

iii) aryi unsubstituted or substituted with one or more of R^ or R^, or 

Iv) heterocycle, unsubstituted or substituted with one or more of or R^, 

f) -COOR6, wherein R^ is 

i)-H. 

io if) -Ci^ alkyi unsubstituted or substituted with one or more of R^ or aryl, the aryl being unsub- 

stituted or substituted with one or more of R^ or R^, or 
iil) aryt, unsubstituted or substituted with one or more of R^ or R^ 

g) -S(0)p-R6, wherein p is zero, 1 or 2; 

h) -N(Re)2. 

^5 i) aryl, unsubstituted or substituted with one or more of aryl, R^ or R®. 

j) heterocycle, unsubstituted or sutistituted with one or more of R^ or R®, 

k) -C3_io cycloalkyi, such as cyclohexyl, norbornyt, or adamantyl, unsubstituted or substituted with 
one or more of R^ or R®, or 

1) CONR8-CO-NHRS, wherein Rs Is -H, -Ci_« alkyl. benzyl or cyclohexyl, 

2) aryl, unsubstituted or substituted with one or more of aryl, R^ or R^ 

3) heterocyde or -C3_io cycloalkyi, either of which is unsubstituted or substituted with one or more of 
R7 or R9, 

4) -NR5R5, or 

5) -OR6; 

R7|S 

1) -OH. 

2) -Ci_3 alkoxy, 

3) -CN, 

4) -COOR6 

5) -Ci_6alkyl-COORe 

6) -NO2. or 

7) halo; and 

8) amino, mono C1-C4 alkylamino, dl C1-C4 alkylamino; 

R^is 

1) alkyl, unsubstituted or substituted with one or more of aryl or R^ 

2) -CO-A, -Ci_8 alkyl-CO-A, -NHCO-A, or -S(0)p-A, wherein p Is defined above and A is 

a) -H, 

b) -Ci_B alkyl, unsut>stltuted or substituted with one or more of 

40 i) -R^ or 

II) aryl, unsubstituted or substituted with one or more of R^, or 

c) aryl, unsubstituted or substituted with one or more of R^, 

3) -NHCO-heterocycle, 

4) -N(Ri^»)2 or -CON(Ri®)2 wherein R^o is Independently, heterocyde or -A, 
45 5) -NHCO-(CH2)q-CO-Q, wherein q Is 1-4, and Q is -N(Rio)2 or OR^o; 

with the provisos that when Z is beta methyl, the following are exduded: 

when n Is 1-10, R^ Is -H at each occurrence, X is -0-, and R** is -Ci_«alkyl, R^ is not substituted 
with an unsubstituted phenyl ring; 

when n is 1-10, R^ Is -H at each occurrence, and X Is -0-, R"^ Is not unsubstituted C5_iocycioalkyl, 
so unsubstituted phenyl, amino, -Ci^alkyl substituted amino, or -C^^alkoxy; and 

when n is zero, R^ is not -CH3. 

18. The compound of Claim 17 having structural formula: 

55 
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35 




10 



15 19. The compound of Claim 18 wherein is -Ci- zoalkyi, unsubstituted or substituted with one or more of 
-OH, halo, -Ci^alkoxy, -Ci_6aikenyi, -S(0)p-R5 -N(R5)2, aryl unsubstituted or substituted with one 
or more of aryl, or R^, heterocycle unsubstituted or substituted with one or more of R^ or R^, or 
-C3_io cycloalkyi unsubstituted or substituted with one or more of R^ or R®. 

20 20. The compound of Claim 18 wherein R^ is -C^-zo alky' substituted with -CONRSRS -COOR6 or -CONR^ 
CONHR8 

21 . The compound of Claim 1 8 wherein R^ is aryt unsubstituted or substituted with one or more of aryl, R^ or 
R9; heterocycle unsubstituted or substituted with one or more of R^ or R»; -C3_io cycloalkyi unsubstituted 
25 or substituted with one or more of R^ or R^; -NRSRS; or -OR^. 



22. The compound of Claim 17 having structural formula: 

o 



(CHRi)n-X-C-R^ 




40 

23. The compound of Claim 22 wherein R"^ is -C^^ alkyi, unsubstituted or substituted with one or more of 
-OH, halo, -Ci- salkoxy, -Ci^alkenyl, -S(0)p-R6, -N{R5)2, aryl unsubstituted or substituted with one or more 

45 of aryl, R^ or R^, heterocycle unsubstituted or substituted with one or more of R^ or R®, or -C3_io cycloalkyi 

unsubstituted or substituted with one or more of R^ or R^. 

24. The compound of Qaim 22 wherein R* is -Ci_2o alkyI substituted with -CONR^Rs, -COOR® or -CONR® 
CONHR8 

so 

25. The compound of Claim 22 wherein R"^ is aryl unsubstituted or substituted with one or more of aryl, R^ or 
R^ heterocycle unsubstituted or sut>stituted with one or more of R^ or R^; -C3_io cydoalkyl unsubstituted 
or substituted with one or more of R^ or R*; -NR^RS; or -ORS. 

S5 26. The compound of Claim 1 of the formula: 
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30 



40 



45 



(a) 



R2 

R\ N-W-R3 



Y 



(b) 

N 



35 except when Z is beta-methyl, equals H, there Is a 5aH, Ha and W equals C(0), cannot be Ci_i2 

alkyi, 



R2 

(c) I I 

r\^(ch)^n-w-r3; 



wherein 
R2 Is: 

H, 

Ci-20 a'kyl; 

so R3 is: 

H, 

mono-Ci>C4 alkylaminoaryl, 
dl CrC4 alkylaminoaryl, 

^ Ce-uaryl, 

heteroaryl, as defined above, 
Ce^u arylCi_2oaIkyl, 
heteroarylCi_26alkyl , 
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Ci_2oalkylsulfinylCi.2oalkyl> 

Ci_2oaIkylsulfonytCi_2oa'kyl» 

Ci_2oalkyloxycarbonyiCi^2oa}M> 

carboxylCi_26alkyl, 

Ci_2oaIkylcarbonylCi_2oalkyl, 

C3-2ocycloalkyl. 

C3.2ocycloalkylCi.2oalM* 

C6_14 arylCi_2oalkyloxycarbonyICi.2oalkyl. 

heteroarylCi_2oali<yloxycarbonylCi.2oalkyl. 

haloCi_2oalkyt> 

hydroxyiCi.2oa'l<yl , 

halohydroxylC^_2oalkyl , 

t h tosulfatoCi.2oalkyt , 

Ce.14 arylCi_2oalkyloxyCi_2oalkyl, 

Ci_2oaikyloxyC^_2oalkyl. 

Ce.i4arylcarbonylC5.i4arylCi_2oaIkyl, 

diarylCi^2oa'kyl» 

triarylCi.2oalM> 

C2-.20 alkenyl. 

C2-2oalkenylCi_2oalkyl> 

heteroarylC2-2oalkenyl. 

Ce-u arylC2_2oalkenyl, 

C2-2oai ky nylCi _2oal kyl , 

Ce-u arylC2-2oalkynylCi.2o3lkyl* or 

heteroarylC2-2oaikynyiCi_2oalkyl; 

is: 

H. 

Ci.2oalkyl. 
C6»14 aryl or 
heteroaryl; 

can be the same or different wlien X is greater than 1 and is: 
H, or 

C1-12 alkyi; 
W is: ! % 

o 

- C or 
O 

o 

X is an integer from 1-25; 

and the dashes a and b indicate double bonds which can be optionally present 
27. A compound according to Claim 26 of the formula: 
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25 



30 



(a) 



R2 



R*^N-W-R3 



(b) 



R2. W-R3 



35 except when Z equals p-methyl and equals H, there is a 5aH and W equals C(0), cannot be C^^i^aAkyi, 



40 




45 wherein 
R2 is: 

H,or 

Ci_2oaIkyl; 

R3 is: 
so H. 

Ci_2oallcyl further comprising a straight or branched chain alkane of up to 20 carbon atoms; 

Ce-u aryl wherein aryl comprises a mono or polycycllc system composed of 6-membered aromatic 
rings either unsubstituted or substituted with R wherein R comprises H, C^^alkyl, arylCi_2oalkyl with the 
alky! groups unsubstituted or substituted with hydroxy!, C^-ealkyloxy, carboxy C(^ioalkyl, or halogen or aryl 
is directly substituted independently with hydroxyl, haloCi_2oalkyl> carboamide, benzoyl, C1.20 alkyloxy, 
Ct_2oalkyl, C2_2oaIkenyl, cyano, nitro. acetamide or halogen; 

heteroaryt which comprises a mono or polycydic system composed of 5 or 6-membered aromatic 
rings containing 1, 2, 3 or 4 heteroatoms chosen from N, O, or S and either unsubstituted or substituted 
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with R or independently with hydroxy! Ct_2oalkyloxy, C^-2oa!kyi, benzoyi, carboxamide, 

acetamide, halogens, C2.2oalkenyl, cyano, nitro, or haloalkyi directly bonded to the aromatic carbon 
atom(s); 

Ce-u arylCi_2oalkyl of the formula: 

.{CH),-H^ J 
R8 



wherein the aromatic ring Is optionally and independently substituted with and R^ wherein R^ and R^ 
comprise: 
H, 

CH3, 
C2H5, 

carboxamldo, 
2^ Ci-Ce aikyithio. 

Ci-Ce aikyisulfinyl, 
Ci^Ce alkylsulfonyl, 
OCH3. 
NH2, 

25 CH3NH2 
(CH3)2N. 
OH. 
NO2. 
CN. 

^ F. 

acetamido, 
C1. 

OC2H5, 
CF3. 

^ iso propyl, or 

Isobutyi; n equals 1-20 and the Ci.2oalkyl portion is optionally substituted with R^; 
HeteroarylCi_2oalkyl further comprising the formula 



X 



or 




wherein X equals O, S, or NR; and n equals 1-20; 

Ci_2oalkylsulfonylCi_2oalkyl 

Ci.2oalkyl t h ioC v2oaIkyl 
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Ci_2oalkylsulf inylCi_2oalkyl comprising the formula: 
-(CH2)nS(0)p-R® wherein comprises 

CH3. 

C2H5, 

n-CsHy, 

n-C4H9, 

tsopropyl, 

isobutyt, 

sec-butyl, 

t- butyl, 

isopentyl, 

neopentyl, or 

isohexyl; n equals 1-15; p equals 0-2; 
Ct_2oalkyloxycarbonylCi.2oalM further comprising the formula: 



o 

-(CH2)n-C-ORiO 



wherein R^® 

comprises: 
CH3. 

C2H5, linear or branched; 

C3H7, 

C4H9, or 

C5H11: and n equals 1-20: 
CarboxylCi^2oallcyl further comprising: 



o 

.(CH2)n-C-OH; 



n= 1-20; 

Ci_2oalkylcarbonylCi_2oalkyl further comprising the formula 



o 

.(CH2)n-C(CH2)ni-CH3, : 



n equals 1-20; m equals 0-19; 

C3_2ocycloalkylCi_2oalkyl of the formula: -{CH2)n-(cycloalky!) wherein the cycloalkyi portion com- 
prises monocyclic, bicyclic, or polycyclic hydrocarbons of up to 20 carbon atoms wherein the rings are 
optionally substituted with R^; and n = 1-20; 
ArylCi.2oalMoxycarbonylCi.2oalkyl of the formula: 



O 
II 



-(CH2)n-C-0(CH2), 




wherein n = 1-20; 

HeteroarylCi.2oalkyloxycarbonylCi_2oalicyl of the formula: 
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O 

-(CH2)n-C-0-(CH2)n-Heteroaryl 



wherein Heteroaryl is as defined and n = 1-20; 

haloCi.2oalkyl of the formula: 
-(CH2)n-CH2X wherein 
X equals Br, CI, F or I; n is 1-19; 

hydroxylCi_2oalicyl of the formula: 
-(CH2)nCH20H; n Is 1-19; 

halohydroxytCi_2oalkyl of the formula: 



wherein X 

equals Br. CI, F or I; n is 0-18, q is 0-18, n + q = 0-18; 
Thiosu!fatoCi.2oa'l<yi of the formula: 

-(CH2)nCH2SS03Na; n is 1-20; 
ArytCi.2oalMoxyCi_2oalkyl of the formula: 



n is 1-20; 

ArylcarbonylarylCi,2oaikyl of the formula: 



X 

.(CH2)n-(CH).(CH2)q-C-X 
OH X 




o 



R7 



-(CH2), 




n equals 1-20; 

DiarylCi_2oatkyl of the formula: 




n equals 1-19; 

TriarylCi.2oalkyl of the formula: 
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IS n equals 1-19; 

ArylC2-2odIkenyl of the formula: 

-(CH2)n-(CH=CH)-(CH2) 

where n = 0-18 
25 m = 0-18 

m + n = 0-18; 

R*is 

H. 

Ci_2oalkyl. 
30 C6-Ci4aryl, or 

heteroaryl; 
is as defined above and: 
H. or 

Ci.i2alkyl; 

^ W is: 

o 




45 O 

o 

^ X Is an integer from 1 -1 0; 

and the dashes a and b indicate double bonds which can be optionally present 

28. A compound according to Claim 27 and the pharmaceutically acceptable salts thereof, 
wherein, 
55 , A is: 
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R2 

I 

R* N-W-R3 



Y 



R2is: 

H. or 

R3 is: 

H, 

Ci_2o alkyl. 
Ce-w aryl, 
heteroaryf, 

Cs-u arylCi.2oalkyl. 
heteroarylCi_2oalkyl, 

Ci«2oaIkylthioCi_2oalkyl. 

Ci-2oalkyloxycarbonylCi_2o alkyl, 

carboxylC ,_2oal kyl, 

Ci^2o alkylcarbonylCi^2oalkyl, 

C3_2ocycloalkyl, 

C3-20cycloalkylCi_2oalkyl, 

Ce-u arylCi_2oalkyloxycarbonylCi_2oalkyl, 

heteroarylCi_2oalkyloxycarbonyiCi_2oalkyl, 

haloCi_2oalkylp 

hydroxyCi^2oalkyl, 

halohyd roxyCi^2oaJ kyl . 

t h bsulfatoCi_2oalkyi, 

Cg-u arylcarbonylC6-i4arylCi_2oalkyl, 

C^i4 arylCi^2oalkyloxyli_2oa!kyl, 

Ci-2(pycloalkylCt.2oaIkyf, 

diarylCi_2oa!kyi, 

triarylCi_2oalkyl, 

C2-2oalkenyl, 

R*ls: 

H. 

Ci_2oalkyI, 
Ce-u aryl, 
heteroaryl; 

29. A compound according to Claim 28 and the pharmaceutically acceptable salts thereof wherein: 
R2|s: 

H, 

methyl, 
ethyl. 

propyl, linear or branched, 

butyl, 

pentyl, 

hexyl, or 

heptyt; 

R3 is: 

-t-butyl, 
2-thlenyl, 

•1 1-(isopropylt hio)undecyl, 
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-7-(carbomethoxy)heptyl, 

1- (1-(4-isobutylphenyl-)ethyl, 
-7-(carboxy)heptyl, 
-acetylmethyl, 

-1 -adamantylmethyl, 
-2-thienylmethyl, 
-2-(carbobenzyloxy)et hyl , 

3.4- d imet hoxyphenylmet hyl , 
phenyl, 

-5-bromopentyl, 
- 1 1 -hydroxyundecyl, 
-1 -(4-nitrophenyl)et hyl, 
-isopropylt hiomet hyl , 
5-(thlosulfiato)pentyl, 
- be nzyloxymet hyl , 
-carbomethoxymet hyl, 
-diphenylmethyl, 
-triphenylmethyl, 
-2-furyl. 

4-lsopropylphenyl, 
cyclohexyl methyl, 
4-methylcyclohexyl. 
3-(3-[ndolyl)propyl, 

3- indolylmethyl, 

4- isobutyl benzyl, 
4-nitrobenzyl, 

3- acetanrildomethyl, 

4- ethoxybenzyl, 
hexadecyl, 
Stearyl, 

3.5- Bis(trlfluoromethyl)benzyl, 

3- cyanobenzyl, 
heptafluoropropyl, 

4- benzoyl benzyl, 

5- benztriazolyl, 
3,5-difluoroben2yl, 
Bis(4-isopropylphenyl)methyl, 

2- hydroxybenzyl, 
phenylvinyl, 

2-Hydroxy-3,3,3-trichloropropyl, 

methyl, 

allyl. 

n-propyl, 

n-octyl, 

isopropyl, 

isobutyt, 

ethyl, 

benzyl, 

octadecyl, 

2(ethyl)phenyl, 

3(chloro)phenyl, 

4(methyl)phenyl, 

2,3(dichloro)phenyl, 

4(fluoro)phenyl, 

3(methoxy)phenyl, 

2(ethoxy)phenyi, 

2-napthyl, or 

2-thiazolyl; 
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R*is: 

H, 

methyl, 

ethyl, linear or branched; 

propyl, 

butyl, 

Cs-u aryl, or 
heteroaryl; 

Wis: 

o 

- C - , or 
O 

o 

30. A compound according to Claim 27 and the pharmaceutically acceptable salts thereof, 
wherein 
A is: 



except when Z equals beta-methyl, and R2 equals H, there is a 5aH and W equals C(0). R3 cannot be 
C,_i2alkyl 
R2 Is: 

H, or 

Ci_i2 alkyi; 

R3is: 

H. or 

Ci-20 alkyi. 

Ce-iA aryl, 

heteroaryl, 

amino Ci-C4alkyl, 

mono Ci-C4allcylaminoCi-C4alkyl, 

di Ci-C4aIkylaminoCi-C4alkyi, 

Cfr.14 arylCi_2oalkyl, 

heteroarylCt-2oa!kyl, 

Ci_2oalkyIthioCi_2oalM. 

Ci^2oalkyisulfonylCi_2oalkyl, 

Ci.2oalkylsulfinylCi_2oalkyl, 

alkyloxycarbonylCi_2oalkyl, 
carboxyCi_2oalkyl , 
Ci_2o alkylcarbonylCi.2oalkyl, 
Ci-2ocycloalkyl 
Ci-2ocycloaIkylCi.2oalkyl, 
Ca.14 arylCi.aoalkyloxycarbonylCi^lkyl, 

194 



.0572166A1_L> 



EP 0 572 166 A1 



heteroarylCi.2oal kylox/carbo nylCi_2oal kyl , 

haloCi_2o alkyi, 

hydroxylCi.2oalkyl, 
5 halohydroxyCi_2oalkyl, 

t h io su If atoC i _2oal kyl , 

Ce-u arylCi_2oalkyloxyCi_2oaIkyl. 

Ce-u arylcarbonylC5_uarylCi_2oalkyl, 
^0 dlarylCi_2o alky!, 

triarylCi_2oalkyl, 

C2_2o alkenyl, 

C2-20 aIkenylCi_2oalkyl, 

heteroarylC2-2oalkenyl, 
1S Cfr_i4 arylC2_2oalkenyl, 

C2-2oalkynylCi_2oalkyl, or 

Ce-u arylC2-2oalkynylCi_2oalkyl, or 

heteroary1C2.2oaikynylCi_2oalkyl; 

Wis: 

20 

o 

- C -, or 



o 

-S - 

o 

30 

31. A compound according to Ciaim 30 and the pharnnaceuticaliy acceptable salts thereof wherein: 
R2|s: 

H. 

methyl, 

ethyl, linear or branched; 
propyl, 
butyl, 
pentyl. 
hexyt, or 
heptyl; 



35 



40 

R3is: 



45 



50 
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-t-butyl, 
-2-thienyl, 

11-(isopropylthio)undecyl, 
-7-{carbo met hoxy) h e pt y I , 
1-(1-(4-isobutylphenyi))ethyl, 
7-(carboxy)heptyl, 
-acetylmethyl, 

1- adamantyimethyl, 

2- thienylmethyl, 
2-(carbobenzyloxy)ethyl, 
3.4-d imet hoxy phenylmet hyl, 
phenyl, 

5-bromopentyl, 

11 -hydroxyundecyl, 

1 -et hyI-4- n itrobenzene- 1 -yl, 

isopropylthiomethyl, 

5-(thiosulfato)pentyl, 
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benzyloxymet hyl , 
carbomet hoxymet hyl , 
diphenylmethyl, 
triphenytmethyl, 

2- furyl, 

4-isopropyiphenyl, 
cydohexylmet hyl , 
4-met hylcyclohexyl, 

3- (3-lndolyl)propyl, 

3- lndolyimethy!, 

4- iso butyl benzyl, 
4-nitrobenzyl, 
3-acetamidomethyl, 
4*ethoxy benzyl, 
hexadecyl, 
stearyl, 

3,5-Bls(trif luoromet hyl)benzyl , 

3- cyanobenzyl. 
heptafluoropropyl, 

4- benzoyl benzyl, 
&-benztriazolyl, 
3.5 difluorobenzyl, 
Bis(4-isopropylphenyl)methyl, 
2-hydroxybenzyi, 
phenylvinyl. or 

2-hydroxy-3,3,3-trlchloropropyl; 

Wis: 

o 

- C - , or 



O 
-S - 
o . 



32. A compound according to Clainn 27 and the pharmaceutlcally acceptable salts thereof, 
wherein: 
A is: 



R5 R2 
I I 
{CH),-N-W-R3 



R2is: 

H, or 

Ci.12 alkyi, 

R^ls: 

H. 

Ci_2o aJkyi. 

Ce-uaryl 

heteroaryl, 
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20 



Cfr.u arylCi_2oalkyl, 
heteroarylCi_2oalkyl, 
Ci_2oalkylthioCi_2oalkyl, 
Ci.2oalMsulfinylCi_2oalkyl, 
C i.2oa*kyisu'fony*Ci_2oal kyl , 
Ci_2o aikyloxycarbonylCi.2oalkyi, 
carboxyCi_2oalkyl, 
Ci_2o a!kylcarbonylCi_2oalkyl, 
Ci_i,cycloalkyl, 
Ci-2ocycioalkylCi.2oalkyl, 
Ce-iA arylCi^2oalkyloxycarbonylCi_2oaIkyl, 
heteroarylCi_2oalkyloxycarbony)C)_2oalkyl, 
IS haloCi_2oalkyl, 

hydroxylCi_2oaIkyl, 
halohydroxylCi_2oalkyl , 
t h tosulf atoCi .2oal kyl , 
Ce-u arylCi^2oa'kyloxyCi_2oalkyl. 
Ce-u arylcarbonylC5_uarylCi_2oalkyl, 
diarylCi_2oalkyl, 
trlarylCi^2oalkyl, 
C2.2oalkenyl, 
25 C2_2oa*kenylCi_2oalkyl, 
heteroarylC2-2oalkenyl. 
Ce-u arylC2-2oaIkenyl, 
C2-2oalkynylCi_2oalkyl, 
Cft_u arylC2_2oalkynylCi_2oalkyl. or 
heteroarytC2.2oalkynytCi_2oalkyl; 

R^is: 

H, 

Ci-20 alkyt. 
Ce-14 aryl or 
heteroaryl; 
R5 is defined above and is: 
H, or 

Ci_2o alkyi; 

Wis: 



30 



35 



40 



45 



SO 



55 



o 

- C or 

O 
-S- 
o . 

x is an Integer from 1-10. 

33. A compound according to Claim 32 and the pharmaceutlcally acceptable salts thereof, wherein 

R2is: 

H, 

methyl, 

ethyl, linear or branched, 
propyl, 
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butyl, 
pentyl, 
hexyl, or 
heptyl; 



Is: 



t-butyl, 
2-Thienyl, 

1 1 -(isopropylt h io)u ndecyl, 
io 7-(carbomethoxy)heptyl, 

1 -(1 -(4-lsobutylphenyl))et hyl, 

7-(carboxy)heptyl, 

acetyl methyl, 

1- adamantylmethyl, 
15 2-thienylmethyl, 

2(carbobenzyloxy)ethyt, 

3.4- d imet hoxyphenylmet hyl , 
phenyl, 

5-bromopentyl, 
20 11-hydroxyundecyl, 

-1(4-nitrophenyl)ethyl, 

isopropylt hlomet hyl , 

5-(t h iosulfa to)pent y1 , 

benzyloxymet hyl » 
25 carbomet hoxyme t hyl , 

diphenylmethyl, 

triphenyl methyl, 

2- furyl, 

4-isopropylphenyl, 
30 cycloexylmethyl, 

4-met hylcyclohexyl, 

3- (3-lndolyl)propyl, 
3>lndolyl methyl, 

4- lsobiJtyl benzyl, 
35 3-acetamidomethy!, 

4-ethoxybenzyl, 

hexadecyl, 

stearyl, 

3,5 Bis(trifluoromethyI)benzyl, 
40 3-cyanobenzyl, 

heptafluoropropyl, 

4- benzoyibenzyl, 

5- benztriazolyl, 

3.5- dlfluorobenzyl, 

45 Bis (4-isopropylphenyi)methyl, 

2-hydroxybenzyl, 
phenylvlnyl, or, 

2-hydroxy-3,3,3-trichloropropyl; 

R*is: 
so H, 

methyl, 

ethyl, linear or branched; 

propyl, 

butyl, 

55 Ce-u aryl, or 

heteroaryt; 



R5 Is: 



H. 



198 



BNSOOCtD: <EP. 



.05721 66A1J_> 



EP 0 572 166 A1 



methyl, 
ethyl, 
propyl, 
butyl, or 
pentyl. 

34. A compound of Claim 1 of the formula: 



10 



15 




20 and the pharmaceutlcally acceptable salts thereof, 

wherein: 

7=Z is defined in Claim 1 and dashed lines a and b can independently represent double bonds: 
A is: 



25 



30 



(a) 



f II I 
R* N-C-Z-R3 

Y 



35 



40 



(b) 



Y R6 

II I 

N 



45 



except when Z is beta-methyl equals H, Y equals O, Z equals N and there is 5aH, and R^ 
cannot be independently selected from H, Ci^ alkyi, Ca^ cycloalkyi, phenyl and and R^ cannot be taken 
together with the adjacent N to form a 5-6 membered ring comprising up to one other heteroatom selected 
from O or N, or 



50 



55 



wherein 
R2is: 

H,or 

Ci_2o alkyI; 



(C) I II I 

R\^(CH)x-N-C.Z-R3 
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H. 

amino, 

mono C1-C4 alkylamino. 

di C1-C4 alkytamino, 

mono C1-C4 alkylaminoaryt, 

di C1-C4 aikylaminoaryl, 

Ci_2oalkyl, 

Ce-u aryl. 

heteroaryf, 

Ce-u arylCi.2oa<kyl. 
C3-2ocycloalkyl, 

C^2o cycioalkylCi_aoalkyl» 
heteroaryfCi_2oalkyl, 

C2_2o a!l<enylCi_2oaJkyI. 
hatoCi_2oalkyl, 

Ci-2oalMoxycarbonylCi^2oalkyl, 

Ci_2o alkyIoxyCi>2oalkyt. 
carboxyCi.2oalkyl. 

Ce-u aryIcarbonylC5-i4arylCi_2oalkyI. 

Ci_2o aIkylcarbonylCi_2oalkyl, 

Ce-u arylCi_2oaIlcyloxycarbonylCi^2oalky!, 

heteroarylCi_2oalkylcarbonyiCi_2oalkyl, 

hydroxyiCi.2oalkyl, 

halohydroxyl Ci_2oalkyl , 

Ce-u arylCi_2oall<yloxyCi.2oa!kyl. 

heteroarylCi_2oaIkyloxyCi_2oalkyl, 

diarylCi_2oalkyl, 

triaryICi_2oalkyl, 

C2-20 a!l<eny!, 

C2.20 alkenylCi.2oaIkyl. 

C2-20 alkynylCi>2oalkyl, 

C^i4 arylC2-2oalkynylCi^2oalkyl, 

heteroarylC2-2oaikynylCi.2oaikyi, 

C1.20 alkylthioCi^2oalkyl. 

Ci_2o alkylsuifonylCi_2oalkyl, or 

Ci_2o alkyfsulf inyl Ci.2oalkyl; 

R* is: 

H. 

Ci_2oalkyl, 
heteroaryl, or 
Ce-u aryl; 

can be tlie same or different when X is greater 
than 1 and is: 
H. 

C1-20 alkyi, 
heteroaryl, or 
Ce-u aryi; 

R6 is present when Z equals N and is independently 
H. 

Ci_2o alkyi, or 

equivalent to R3; or taken together with R^ and the N to which they 
attached represent a heteroaryl ring system: 

35. A compound according to Claim 34 of the formula: 
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10 




15 



and the pharmaceutical ly acceptable salts thereof, 
wherein: 

7=Z is defined in Claim 1 : 
A is: 



20 



(a) 



f II I 



25 



30 



(b) 



Y 

II 



R6 



R\ ^C-Z-R3 
N 
I 



35 



except when 7=2 equals /pnnethyl and R2 equals H, Y equals O. Z equals N and there is a 5a H, 
and cannot be independently selected from H, alkyl, Ca^ cycloalkyi, phenyl and R® and R^ can- 
not be taken together with the adjacent N to form a 5-6 membered ring comprising up to one other het- 
eroatom selected from O or N; or 



40 



(c) 



R* 

Y 



R5 
I 

(OH), 



I II I 



45 



50 



55 



wherein 
R2 is: 



R3 is: 



H, or 

H, 



C^_2o alkyl further comprising a straight or branched chain alkane of up to 20 carbon atoms; 

Ce-u aryl wherein aryl comprises a mono or polycycllc system composed of 6-membered aromatic 
rings either unsubstituted or substituted with R wherein R comprises H, C1.20 alkyl, arylCi_2oalkyt with the 
alkyl groups unsubstituted or substituted with hydroxyl, alkyloxy, carboxy C^^^^aAk^l or halogen; or 

aryi is directly substituted or multisubstituted independently with hydroxyl, haloCi.2oalM> benzoyl, 
Ci_2oalkyloxy, Ci_2oalkyl, C2-2oall^enyl, cyano, nitro» carboxamido. acetamido, or halogen; 

heteroaryl, which comprises a mono or polycycfic system composed of 5- and 6-membered aro- 
matic rings containing 1, 2, 3 or 4 heteroatoms chosen from N, O, or S and either unsubstituted or suk> 
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10 



IS 



20 



25 



30 



35 



40 



45 



SO 



stituted with R as defined foraryl or substituted ormultisubstituted independently with hydroxyl, Ci_2oal- 
kyfoxy, Ci- 2oalkyl, benzyl, amino, mono C1-C4 or di Ct-C4 alkytamino, cart>oxamido, acetamido, C2_2oal- 
kenyl, cyano, nitro, haloCi_2oalkyl, or halogens, directly bonded to the aromatic carbon atom(s); 
arylCi.2oalkyl of the formula: 



wherein the aromatic ring is optionally and independently substituted with and R^ wherein R^ 
and RB comprise 
H, 

CH3, 
C2H5, 

carboxamide, 

OH, 

OCH3. 

NO2, 

CN, 

F, 

RS, RSO, RSO2, R2N, where R can be the same or different and is selected from: H, C1-C4 alkyi, 
Cb-Cio aryl; 
CI. 

acetamido, 

OC2H5. 

CF3. 

Isopropyl, or 

isobutyl; n equals 1-10 and the Ci_2oalkyl portion is optionally 
substituted with R^; 
HeteroarylCi_2oailcyl further comprising the formula: 



wherein X equals O, S, or NR; and n equals 1-20; 

Ci_2oaIkylsulfonylCi_2oaIkyl, 

Ci.2oalkylthioCi.2oalky1, 

C|_26alkylsulf inyiCi_2oalkyl. comprising the formula: 
-(CH2)nS(0)p-R9 wherein R^ comprises 



R5 






CH3, 
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C2H5, 
C3H7, 

C4H9, 

5 ISO propyl, 

isobutyf, 

sec-butyl, 

t-butyl, 

isopentyl, 
10 neopentyl, or 

isohexyl; n equals 1-20; p = 0, 1 . or 2; 
Ci«2o alkyloxycarbonylCi_2oalkyl further comprising the formula: 



15 



30 



35 



45 



50 



55 



O 

-(CH2)n-C-ORlO 



wherein R}^ 

comprises: 
20 CH3. 

C4H9, or 

CsHii; n equals 1-20; 
25 carboxylCi_2o alkyi further comprising: 



o 

-(CH2)n-C-0H; 



n equals 1-20; 

Ci_2oalkylcarbonylCi.2o alkyI further comprising 



O 

-(CH2)n-C-(CH2)ni-CH3,: 

n equals 1-20; m equals 0-19; 
^ Ct_2o cycloalkylCi_2o alkyI of the formula: 

-(CH2)n-(cycloalkyl) wherein the cycloalkyi portion comprises monocyclic, bicyclic, or polycyclic hy- 
drocarbons of up to 20 carbon atoms wherein the rings are optionally substituted with R\ and n equals 
1-20; 

ArylCi,2o alkyioxycarbonylCi_2o alkyl of the formula: 



O 

-(CH2)n-CO-(CH2)n 



II 




wherein and are as defined; n equals 1-20; 
HeteroarylCi_2o alkyloxycarbonylCi.2oalkyl of the formula: 



O 

-(CH2)n-C-0-(CH2)n-Heteroaryl 
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wherein Heteroaryi is as defined; n equals 1-20; 

haloCi_2o alkyi of the formula: 
-(CHJn-CHa X wherein 
X equals Br, CI, F or I; n is 1-19; 

hydroxyICi^2oalkyl of the formula: 

-(CHJnCHzOH; n equals 1-19; 

halohydroxylCi.2Datkyl of the formula: 



10 



IS 



-(CH2)n 




X 
I 

-(CH2)q-C-X 



20 



wherein 

X equals Br, CI, F or I; n is 0-18, q is 0-18, n + q = 0-18; 
ArylCi_2oalkyloxyCi.20 a^kyl of the formula: 



25 



-{CH2)n-0-(CH2)„ 




30 



wherein 

and are as defined; n is 1-20; 
ArylcarbonylarylCi_2oalkyl of the formula: 



35 



40 



-{CH2)n 




R8 




1» 



45 



50 



55 



n equals 1-20; 

DlarylCi^2oalM of the formula: 



-(CH2)n-C 




R8 



R7 



n equals 1-19; 
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TriarylCi_2oalkyl of the formula: 



5 



10 



IS 




20 

n equals 1-19; 

ArylC2.2o alken/l of the formula: 

-(CH2)n-(C==C),.(CH2)m-^ 

30 



n equals 0-18; 
n equals 0-18 
m + n equals 0-18; 
RMs: 

H. 

Ci_2oalkyl. 
Ce-u aryl, or 
Heteroaryl; 
is as defined above and Is: 
H. or 

Ci_-i2 alkyl; 

R6 is present when Z equals N and is independently 
H, 

Ci_2o alkyl. 

equivalent to R^; or taken together with R^ and the N to which they are attached represent a het- 
eroaryl ring system; 
Yis: 

O, or 

S; 

Zis 

N, or 

O; 

X is an integer from 1-10, and 

dashes a and b indicate double bonds which can be optionally present 

205 



9ISfXX;iD: <EP 05721 6eA1J_> 



EP 0 572 166 A1 

36. A compound according to Claim 35 and the pharmaceuticaify acceptable salts thereof, wherein: 
Ais 

\i r 

R\ N-C— Z— 



10 



25 



35 



55 



Y 



wherein 
R2i6: 

15 H, or 

Ci_2o alkyl; 

R3 is: 

H. 

Ci_2o alkyl. 
20 Ce-u arylCi_2oalkyl, 

C3-20 cycloalkyi, 

C3-20 cycloalkylCi_2oalkyl. 
heteroar ylCi.2oaikyl , 
Ci_2o3lM<^3rbonylCi_2oalkyl, 
Cg-u arylCi_2oaIkyloxycart)onylCi_2oalkyl, 
carboxyCi_2oalkyl, 

heteroarylCi.2oalkyloxycarbonylCi_2oalkyl, 
hydroxyCi_2oalkyl, 
30 Ce-u arylCi.2oalkyloxyCi_2oaikyl, 

heteroaryl, 
Cfi-u aryl, 

Ci_2oalkyloxycarbonylCi_2oalkyl, 
C2-20 alkenylCi_2oalkyl. 
C6-14 arylcarbonylarylCi_2oall^l> 
haiohydroxylCi.2oalM> 
diarylCi_2oalkyl, 
triarylCi_2oaIkyl, 
^ halo Ci_2oa[kyl. 

Ci„20 alkyloxyCi_2oalkyl, 
Ci_2o alkylthloCi_2oalkyl, 
Ci_2o alkylsulfonylCi_2oalkyl, or 
Ci_2o alkyisulf inylCi_2oalkyl; 

45 R4 Is: 

H. 

C1-20 aJkyl. 
heteroaryl, or 
Ce-u aryl; 

^ Is present when Z equals N and is: 

H, 

equivalent to R^, or 

C1-20 alkyl: or taken together with R^ and the N to which they are attached represent a heteroaryl 
ring system; 
Yis: 

O, 

S; 

Zis: 
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N, or 
O. 

5 37. A compound according to Claim 36 and the pharmaceutically acceptable salts thereof, wherein: 
R2is: 

H, 

CH3. 

C2H5. linear or branched; 
10 C3H7, 

C4H9, 

CeHia, or 
C7H16; 



15 



is: 



-t-butyl. 
-2-thlenyl, 

-11-(isopropylthio)undecyl, 

-7-(carbomethoxy)heptyl, 
20 1 -( 1 - (4- Isobutyl benzene))et hyl , 

-7-(carboxy)heptyl, 

-acetylmethyl, 

-1-adamantylmethyl, 

-2-thlenylmethyl, 
25 -2-(carbobenzyloxy)ethyl, 

-3,4 dimethoxyphenylmethyl, 

-phenyl, 

-5-bromopentyl, 

- 1 1 - hydroxyu nd ecyi , 
30 -1(4-nitrophenyt)ethyt, 

- Iso propylt h lomet hyl , 

-benzyioxymethyl. 

-carbomethoxymethyl, 

-di phenyl met hyl, 
35 -triphenylmethyl, 

-2-furyl, 

4-iso propyl phenyl , 

cyclohexylmet hyl . 

4-met hylcydohexyl, 
40 3-(3-lndoIyl)propyl, 

3>lndolylmethyi, 

4-lsobutylbenzyl, 

4-nitrobenzy!. 

3-acetamldomethyl, 
45 4^thoxybenzyt, 

hexadecyl, 

stearyl, 

3,5 Bis(trlfluoromethyl). 

3- Gyanobenzyl, 

50 heptafluoropropyl, 

4- benzoy!benzyl, 

5- benztriazoIyi, 
3,5 diflourobenzyl, 
Bls(4-lsopropylphenyl) nnethyl, 

55 2-hydroxybenzyl, 
methyl, 
allyl. 
n-propyl, 
n-octyl, 
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ISO propyl, 

iso butyl, 

ethyl, 

benzyl, 

octadecyl, 

2(ethyl)phenyl, 

3(chloro)phenyl, 

4(methy I) phenyl, 

2.3(dichloro)phenyl, 

4(floro)phenyl. 

3(nnet hoxy) phenyl , 

2(ethoxy)phenyl, 

2(napthyl), or 

2-thiazolyl. 

Is: 

H, 

methyl, 

ethyl, linear or t>ranched; 

propyl, 

butyl, 

Ce-u aryl, or 
heteroaryl; 
Is present when Z equals N and Is: 
H. 

equivalent to R^, or 

Ci_2o alkyl: or taken together with R3 and the N to which they are attached represent a heteroaryl 
ring system; 
Yis: 

O, or 

S; 

Zis: 

O. or 
N. 

38. A compound according to Claim 35 and the pharmaceutically acceptable salts thereof, wherein: 
Ais 



Y 



except when R2 equals H, Y equals O and Z equals N and there is a 5aH, and R^ cannot be 
independently selected from H, Ci^alkyl, C3- ecydoalkyl, phenyl and R» and R^ cannot be taken together 
with the adjacent N to form a 5-6 membered ring comprising up to one other heteroatom selected from 
O or N; 
wherein 
R2is: 

H. or 

Ci_i2 alkyi; 

R3 is: 

H. 

Ci_2o aikyf, 

Ce-u arylCi_2oaIkyl, 

C3.2ocycloalkyl, 



208 



.05721 6eAlJ_> 



EP 0 572 166 A1 



Ca_2ocy c! oal kyl Ci _2oal kyt , 

heteroarylCi.2oaJkyl. 
Ci_2oalkylcarbonylCi_2oalkyl, 

C6-14 arylCi>2oalkylo>^ycarbonylCi_2oaiM. 
carboxyCi_2oalkyl, 

heteroarylCi_2oalkyloxycarbonytCi.2oa(kyl* 

hydroxyCi.2oalkyl, 

Ce-u arylCi_2oalkyloxyCi_2oalkyl, 

heteroaryl, 

Ce-w aryl, 

Ci_2oalkyloxycarbonyiCi^2oa!kyl, 
Ce-u arylcarbonylarylCi_2oalkyl, 
halohydroxylCi^20 atkyi, 
dlarylCi_2oalkyi, 
triarylCi_2oalkyl, 
C2-20 aIkenylCi_2oalkyl, 
haloCi>2oalkyl. 
Ci_2o alkyloxyCi.2oaIkyl. 
C2-2oal ke nyl C 1 _2oal kyl , 
Ci_2o aIkylthioCi.2oalkyl, 
Ci_2o alkylsulfonylCi_2oalkyl, or 
Ci_2o alkylsulf inylCi_2oalkyt; 
R6 is present when Z equals N and Is: 
H. 

equivalent to R^, or 

C1-20 alkyi; or taken together with and the N to which they are attached represent a heteroaryl 
ring system; 
Yis: 

O, or 

S; 

Zis: 

N,or 
O. 

39. A compound according to Claim 38 and the pharmaceutically acceptable salts thereof, wherein 

R2|s: 

H. or 

Ci_i2 alky!; 

R3 Is: 

-t-butyl. 
-2-thienyl, 

11-(isopropylthio)undecyl, 

-7-(carbomethoxy) he pt y I , 

1-(1-(4-isobutylphenyi))ethyl, 

-7-(carboxy)heptyl , 

-acetylmethyl, 

- 1 -ad ama n t y Imet hy I , 

-2-thienyi methyl, 

-2-(carbo be nzyl oxy) et hyl , 

-3,4 dimethoxyphenylmethyl, 

-phenyl, 

-5-bromopentyl, 
- 1 1 -hydroxyundecyi , 
-1 (4-nitrophenyl)et hyl , 
-isopropylthiomethyl, 
-be nzyloxyme t hyl . 
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-carbomet hoxy met hyl , 
-drphenylmethyl, 
-triphenylmethyl, 
-2-furyl, 

4-iso propyi ph enyi , 
cyclohexylmet hyl , 
4-met hylcydohexyt, 
3-(3-lndolyl)propyl, 

3- lndoly1methyl, 

4- isobutyl benzyl , 
4-nitrophenyl benzyl, 

3- acetamidomethyl, 

4- ethoxy benzyl, 
hexadecyl, 
stearyl, 

3,5 Bls(trifluoromethyl), 

3- cyanobenzyl, 
heptaflouropropyt, 

4- benzoyl benzyl, 

5- benztriazolyl, 
3,5 diflourobenzyl, 
Bis(4-lsopropylphenyl) methyl, 
2-hydroxybenzyl, 

methyl, 
allyl, 
n-propyl, 
n-octyl, 
Iso propyl, 
sobutyl, 
ethyl, 
benzyl, 
octadecyl, 
2(ethyl)phenyl, 
3(chloro)phenyl, 
4(methyl)phenyl, 
2,3(dichloro)phenyl, 
4(fluoro)phenyl, 
3(met hoxy)phenyl , 
2(ethoxy)phenyl, 
2(napthyl) or, 
2-thiazoly!, 
R6 is present when Z equals N and is: 
H. 

equivalent to R^, or 

Ci.2oalM! or taken together with and the N to which they are attached represent a heteroaryl 
ring system; 
Yis: 

O, or 
S; 

Zis: 

N, or 
O. 

40. A compound according to Claim 35 and the pharmaceutically acceptable salts thereof, wherein: 
A Is: 
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5 




10 



wherein 
R2 Is: 



15 



H. or 

C^.^alkyl: 



is: 



H. 

C,_2o alkyi, 

Ce-u arylCi_2oall<yl, 

C3_2ocycloalkyl, 

C3_2ocycloalkylCi_2oalkyl , 

heteroarylCi_2oaIkyl, 

Ci.2oalkylcarbonylCi_2oalkyl, 

C6-14 arylCi_2oalkyloxycarbonylCi_2oalkyl, 

carboxyCi_2oalkyi, 

heteroarylCi_2oalkyloxycarbonylCi_2oalkyl, 

hydroxyCt-2oalkyl, 

Ce-u arylCi_2oalkyioxyCi.2oalkyl 



Ce-u arylcarbonylarylCi.2oalM> 

halohydroxylCi-2oalkyl. 

diarytCi_2oaikyt, 

triarylCi_2oalkyl, 

C2-2oal ke nyl _2oalkyl , 

heteroaryl, 

Cs-u aryl. 

C2-2oalkenylCi_2oalky1, 

haloCi_2oaIkyl, 

Ci_i2 alkyloxyCij.26alkyl, 

Ci_i3 alky1thioCi^2oaIkyl, 

Ci_i3 aIkylsulfonylCi_2oalkyl, or 

Ci_i3 alkylsulf inylCi_2oalkyl; 



H, 

Ci-i3 alkyl. 
heteroaryi, or 
Ce-u aryl; 
R5 is defined above and is: 
H. 

Ci.i3 alkyl, 
heteroaryl, or 
aryl; 

Re is present when Z equals N and is: 
H. 

equivalent to R^, or 



30 



Ci-2oalkyloxycarbonylCi.2oalkyl, 



45 



R* is: 
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Ci.20 alkyi* or taken together with and the N to which they are attached represent a heteroaryl ring 

system; 

Yis: 

O, or 

S; 

Zis: 

N, or 

O; 

X is an integer from 1-10. 

41. A compound according to Claim 40 and the pharmaceuticaliy acceptable satis thereof, wherein 
R2is: 

H, or 

Ci_i2 alkyl; 

R3|s 

-t-butyl, 
-2-thienyl, 

- 1 1 -(iso propyl t hio)undecy I, 

-7-(carbomethoxy)heptyl, 

1 -(1 -(4-isobutylbenzene))et hyl, 

-7-(carboxy)heptyl, 

-acetylmethyl 

-1-adamantylmethyl, 

•2-thienylmethyl, 

-2-(carbobenzyloxy)et hyl . 

-3.4 dlmethoxyphenylmethyl, 

-phenyl. 

-5-bromopentyl, 

- 1 1 -hydroxyundecyl , 

- 1 (4-nltrophenyl)et hyl, 

-isopropylthiomethyt, 

5-(thiosulfato)pentyl, 

-be nzyloxymet hyf , 

-carbomethoxymethyl, 

-diphenyfmethyt. 

-triphenylmethyl, 

-2-furyl, 

4-lsopropyfphenyl, 
cyclohexylmethyl, 
4-methylcyclohexyi, 
3-(3-lndolyI)propyl, 

3- lndolylmethyl, 

4- isobutyl benzyl, 
4-n itrophenyl be nzyl . 

3- acetamidomethyl, 

4- ethoxy benzyl, 
hexadecyi, 
stearyl, 

3,5 Bis(trifluoromethyl), 

3- cyanobenzyl, 
heptaflouropropyt, 

4- benzoyl benzyl, 

5- benztriazole, 
3.5 drflourobenzyi, 
Bls(4-isopropylpheny1) methyl, 
2-hydroxybenzyl, 

methyl, 
allyl. 
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10 



15 



5 



n-propyl, 

n-octyl, 

isopropyl, 

isobutyl, 

ethyl. 

benzyl, 

octadecyl, 

2(ethyl)phenyl, 

3(chloro)phenyl, 

4(methyl) phenyl, 

2,3(dichloro)phenyl, 

4(floro)pheny!, 

3(nnet hoxy)phe ny I , 

2(ethoxy)phenyl, 

2{napthyl), or 

2-thiazolyt. 



20 



H, 

Ci_i3 alkyl. 



heteroaryl, or 
C6-14 aryl; 
R5 is defined above and is: 
H, 

Ci_t3 alkyl. 
heteroaryl, or 
aryl; 

is present when Z equals N and is: 
H, 

equivalent to R3, or 

Ci_2o alkyl; or taken together with R^ and the N to which they are attached represent a heteroaryl 
ring system; 
Yls: 

O, or 

S; 

Zis: 

N, or 

O; 

X Is an integer from 1-10. 
42. A compound of Claim 1 of the formula: 



Z is defined above in Claim 1: 

Alk is C1-C4 straight or branched chain alkyl or alkenyl; dashed lines a, e and f each can indepen- 
dently represent a double bond when present, with the proviso that double bonds formed by e and f are 
not both present concurrently; 



45 



50 
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R is selected from hydrogen, methyl or ethyl; 
R2 is 

(a) Ce-Cio aryl, cyano or 5-6 membered heteroaryl radical which can contain 1-4 nitrogen atoms, one 
oxygen or sulfur atoms or combinations thereof with 1 -2 nitrogen atoms, providing that where R2 is cy- 
ano, double bonds e and fare not present, 

(b) CORi, where R^ is Ce-Cio aryl, substituted C^-C^o aryl, and heteroaryl; 

(c) CONHR2, where R2 is substituted phenyl, heteroaryl, substituted heteroaryl or C7 to C12 cycloalkyi; 

(d) CO2R3, where R3 is C^-C^s liner or branched alkyl,C6-Cio aryl substituted Cs-Cio aryl, or C7-C12 cy- 
cloalkyi; providing that in (b), (c) or (d), Afk is only alkenyl; 

wherein the above aryl or heteroaryl radicals can also be fused with a benzo or another heteroraryl ring 
and can further be substituted with one or more substitute nts; and pharmaceutically acceptable salts and 
esters thereof. 

43. The compound of Claim 42 wherein said aryl radical is selected from phenyl, benzyl and naphthyl. 

44. The compound of Claim 42 wherein the heteroaryl radical is selected from: 

pyridyl, pyrryl, thienyl, isothiazolyl, thiazolyl, imidazolyl, 
tetrazolyl, pyrazinyl, pyrimldinyl, quinoiyl, isoquinolyl, 
benzothienyl, isobenzofuryl, pyrazolyl, indolyl. purinyl, 
carbazolyl, isoxazolyl, triazolyl, furanyl, oxazolyl, or 
thiadiazoiyl. 

45. The compound of Claim 42 wherein said aryl or heteroaryl substituents are selected from: 
hydrogen; 

Ci^ straight or branched alkyl; 
C2^ straight or branched alkenyl; 
Ca^ cydoalkyt; 
C2-salkynyl; 

-CONR^R^ where R^ and R^ independently are H, Ci_s alkyl, Cs^ cycloalkyi, Ci^ perhaloalkyl, phe- 
nyl, or substituted phenyl, as described below; 
-COR^; 

-S(0)nR4 where n=0-2; 

-OCOR4; 

-SO2NR4R5; 

-NR*(CO)R5; 

-NR*(CO)NHR5; 

-NHSOzR^; 

-OR*; 

-NR*R5; 

CN; 

NO2; 

halo; 

perhalo CrC4a!kyl; 
-CO2R4; 

phenyl or substituted phenyl of the formula: 




where R^R^^ independently represent one or more of the substituents as defined ak>ove. 
46. The compound of Claim 42 of the formula: 
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IS wherein Z is defined in Claim 1 and the dashed line a represents a double bond when present, 

R and Ri are selected from hydrogen, methyl and ethyl; and 

R2 is as defined in Claim 42, including both (E) and (Z) forms, and mixtures thereof. 

47. The compound of Claim 46 wherein R^ is methyl. 

20 

48. The compound of Claim 46 wherein R^ is hydrogen. 

49. A compound of Claim 42 of the formula: 



25 



30 




wherein: Z is defined in Claim 1; 

the dashed line a can represent a double bond when present, R, R^ and R3 are 
independently selected from hydrogen, methyl and ethyl, with the 
^ proviso that at least one of R^ and R^ is hydrogen, 

R2 is Ce-Cio aryl or heteroaryl as defined in Claim 1 , and R2 and R^ can be in a E or Z bond configuration, 
and mixtures thereof. 

50. The compound of Claim 49 wherein R* and R^ are both hydrogen. 

^ 51. The compound of Qaim 49 wherein R' is methyl or ethyl and R^ is hydrogen. 

52. The compound of Claim 49 wherein R^ is hydrogen and R^ is methyl or ethyl. 

53. The compound of Claim 42 of the following formula. 



55 



215 



BNSOOCID: <EP 0S72166A1J_> 



EP 0 572 166 A1 




wherein: Z is defined in Claim 1: 

Alk Is Ci -C4 straight or branched chain alkyl; dashed line a can represent a double bond when pres- 
ent; 

R is selected from hydrogen, methyl or ethyl; 
20 R2 is 

(a) Ce-Cio aryl, cyano, or 5-6 membered heteroaryl radical which can contain 1-4 nitrogen atoms, one 
oxygen or sulfur atoms or combinations thereof with 1-2 nitrogen atoms; 

(b) COR^, where Ri is Ce-Cio aryU substituted Cq-C^q aryl. and heteroaryl; 

(c) CONHR2. where R2 is substituted phenyl, heteroaryl. substituted heteroaryl. or C7 to C12 cycloalkyi; 
25 (d) CO2R3. where R3 is Ci-Cis linear or branched alkyl, Cq-Cio aryl, substituted Ce-Cio aryl, or C7-C12 

cydoakyi; providing that In (b). (c) or (d), Alk is only alkenyl; 
wherein the above aryf or heteroaryl radicals can also be fused with a benzo or another heteroraryl ring 
and can further be substituted with one or more substitute nts; and pharmaceuticaliy acceptable salts and 
esters thereof. 

30 

54. The compound of Claim 53 wherein said Alk and R^ are of the combined structure: 

-CH2R2, .CH(CH3)R2 -CH2CH2R2, -CH(CH3)CH2R2, -CH(CH3CH2)CH2R2, CH2CH(CH3)R2 
CH2CH2CH2R2 or -CH2CH2CH2CH2R2. 

_ 55. A compound according to Claim 1 of the formula: 



40 



45 




wherein 

R is selected from hydrogen, methyl or ethyl; the dashed lines a and b. indicate double bonds which can 
be present providing that when b is present, the 5a hydrogen. Ha is absent; 
Zcan be 

1) 0x0, 

2) a-hydrogen and a p-substituent selected firom: C1-C4 alkyl. C2-C4 alkenyl. CH2COOH, hydroxy, car- 
boxy, COOC1-C4 alkyl esters, OCONR^R^, where W and R2 are independently H. Ci-C4 alkyl, phenyl, 
benzyl, and R^ and R^ together with the N can form a 5-6 membered saturated heterocyclic ring, op- 
tionally with one other heteroatom; OCt-C4 alkyl, OCs-Ce cycloalkyi, -OCOCH3, halo, hydroxy Ci-C2 
alkyl. halo Ci>C2 alkyl or trif luoromethyl, CyCs cydoalkyi; 

3) =CH-R* where R* is H, C1-C4 alkyl; 

216 



BNSDOCIO. <EP ^05721 66A1J_> 



EP 0 572 166 A1 



4) spiro: 



5 




30 



35 



40 



45 



50 



where R' is H. C1-C4 alkyi; 
where: 

R20 is H, methyl; 
n is 0-10; 

is selected from: 

(a) -COR1, where Ri is phenyl or substituted phenyl; 

(b) -CONHR2, where R2 Is substituted phenyl, heteroaryl, substituted heteraryl; 

(c) -COOR3, where R3 is phenyl, substituted phenyl, heteroaryl, substituted heteroaryl; 

wherein said heteroaryl radical Is a 5>6 membered ring which can contain 1-4 nitrogen atoms, one 
oxygen or sulfur atom, or combinations thereof with 1 to 2 nitrogen atoms, and wherein phenyl and het- 
eroaryl can be substituted with one or more of Ci-C4alkyl, Ci-C4alkoxy, chloro. fluoro, trifluoromethyl, hy- 
droxy, nitro, mono- and di-Ct-C4alkylamino. 

L A compound of Claim 1 of the formula: 



R is selected from hydrogen, methyl or ethyl; the dashed lines a and b, indicate double bonds which can 
be present providing that when b is present, the 5a hydrogen. Ha is absent; 
Z can be 

1) 0x0, 

2) a-hydrogen and a p-substituent selected from: C1-C4 alkyi, C2-C4 alkenyl, CH2COOH. hydroxy, car- 
boxy, COOC1-C4 alkyi esters, OCONR^R^, where R^ and R2 are independently H, CrC4 alkyi, phenyl, 
benzyl, and R^ and R2 together with the nitrogen can form a 5-6 membered saturated heterocyclic ring, 
optionally with one other heteroatom; OC1-C4 alkyi, OC3-C6 cycloalkyi, -OCOCH3, halo, hydroxy C1-C2 
alkyi, halo C1-C2 alkyi or trifluoromethyl; 

3) =CH-R' where R' is H, C1-C4 alkyi; 

4) spiro: 





where R' is H, Ct-C4 alkyi; 
where: 
A is 
(a): 
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o 

II 

I 

D is orOR^ 

where is: Ci-Cioalkyl, 

C3-Ci2cydoall<yl, 

Ce-Cioaryl, or 

C7-Ciiaralkyt with the proviso that when D is R^ and Z equals p-methyl, the value of Ci 
C^o is excluded; 
(b) 

o 

-C-OC1-C12 

alkyt, providing Z is not methyl; 



o 

-C-NR1R2, 

where Ri and R2 are independently H, Ci-Cs alkyi, providing Z is not methyl. 

57. A compound of Claim 1 of the following structure: 

4,7p-Dimethyl-4-aza-Androst-5-en-3-one-17p-ol, t- butyldlmethylsilyl ether. 

4,7p-Dimethyl-4-aza-Androst-5-en-3-one-17p-ol, 

4,7p-Dimethyl-4-a2a-androstan-3-one— 17p-ol, 

17p-Pivaloyloxy-4,7p-Dimethyl-4-Aza-Androstan-3-one, 

17p-Methoxycarbonyl-4-methyl-4-aza-androst-5-en-,7-dione, 

17p-Amino-4,7p-dimethyi-4-aza-5a-androstan-3-one, 

17p-(1-Adamantyloxy)carbonylamino-4,7p-dimethyl-4-aza-5a-androstane-3-one, 

17p-benzoylamino-4,7p-dimethyl-4-aza-5a-androstane-3-one, 

7p-Acetoxy-17p-carbomethoxy-4-methyl-4-aza-5a-androstan-3-one, 

1 7p-(1 -adamantyl)carbonylamlno-4,7p-dimet hyl-4-aza-5a-androstane-3-one, 

17p-(N,N-diisopropyl)carboxamldo-4-methyl-4-aza-5a-androstan-3,7-dlone 

17p-Ben2yloxycarbonylamino-4,7p-dimethyl-4-aza-5a-androstan- 3-one. 

58. A compound of the formula: 



X 




wherein: 

Alk is C1-C4 straight or branched chain alkyi; dashed line a can represent a double bond when pres- 
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IS 



ent; 

R is selected from hydrogen, methyl or ethyl; 

X is selected from O, NH, NR^ wherein R«> can be OH, NH2. NHRi. NR^R^, where R^ and R2 are 
independently selected from C1.12 alkyi, C3-C12 cycloatkyi and Ce-Ci2 aryl- 

59. A compound of the formula: 
4,7p-dimethyl-4-aza-5a-androstan-3,17-dione, 
17-oximino-4,7p-Dimethyl-4-aza-5a-androstan-3-one. 

60. The use of a compound of Claim 1 for the manufacture of a medicament for treating the hyperandrogenic 
conditions of acne, androgenic alopecia, male pattern baldness, female hirsutism, benign prostatic hyper- 
plasia, prostatitis, treatment and prevention of prostatic cancer. 

61. The use as claimed in Claim 57 wherein said compound is a 5a-reductase 1 Inhibitor. 

62. The use as claimed in Claim 57 wherein said compound is a 5a-reductase 2 inhibitor. 

63. The use as claimed in Claim 57 wherein said compound is a dual inhibitor for both 5a-reductase 1 and 2. 

20 64. A pharmaceutical composition comprising a therapeutically effective amount of the compound of Claim 
1 in a pharmaceutically acceptable vehide therefor. 

65. A process for the synthesis of a compound of the formula 



30 



35 General Formula I 




wherein 

R is selected from hydrogen, methyl or ethyl; the dashed lines-a, b, e indicate double bonds which can 
40 be present providing that if double bond b is present, then the 5a hydrogen. Ha, is not present; 

2 can be: 

1 ) a-hydrogen and a p-substituent selected from Alk where Alk is C1-C4 alkyI, C2-C4 alkenyt, -CH2COOH, 
hydroxy, carboxy, COOC1-C4 alkyI esters; OCONR''R2 where R^ and R^ are independently H, C1-C4 
alkyl, phenyl, benzyl, and where R^ and R^ together with the nitrogen can form a 5-6 membered satu- 

45 rated heterocyclic ring, optionally with one other heteroatom; OC1-C4 alkyl, OCs-Ce cycloalkyi, 

-OCOCH3, halo, halo C1-C2 alkyi, or trifluoromethyl, C3-C6 cycloalkyi; 

2) = CH-R^ where R^ is H, C1-C4 alkyl; 
where R^ is H. C^C^ alkyl; and 

A can be: 
50 O 

lA) -C-Q, where Q Is: 

(1) NR2R3, where R^ is independently hydrogen, methyl or ethyl; and R^ is a hydrocarbon radical, se- 
lected from substituted or unsubstituted sfraight or branched chain alkyl, cycloalkyi, or aralkyi of from 
1-12 carbons or monocyclic aryl optionally containing 1 or more lower alkyl substituents of from 1-2 

55 carbon atoms and/or 1 or more halogen substituents, with the proviso that Z is not beta-methyl where 

R2 is Ci-Cg alkyl; 

(2) a hydrocarbon radical being: 

(a) a monovalent aliphatic radical selected from straight or branched chain alkyl, or cycloalkyi, of 
from 1-12 cart>on8, which can be substituted by one or more of C1-C2 alkyl or halo, excluding C^- 
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C4 alkyi when Z is beta-methyl; 

(b) an aralkyi radical selected from benzyl or phenethyl; 

(c) a polycyclic aromatic radical which can be substituted with one or more of: -OH, organosilyl pro- 
5 tected -OH, -OC1-C4 alkyl. CrC4 alkyI, halo or nitro; 

(d) a monocyclic aromatic radical which can be substituted with one or more of: 

(i) -OH, -OC1-C4 alkyl. C1-C4 alkyl, -(CH2)mOH, -(CH2)n COOH. including organosilyl protected 
hydroxy, where m is 1-4, n is 1-3, providing Ct-C4 alkyl is only present when one of the above 
oxygen-containing radicals is present; 
10 (li) -SH, -SC,-C4 alkyl, -SOC1-C4 alkyl, -SO2C1-C4 alkyl, -S02N(Ci-C4-alkyl)2, -S02NH(Ci-C4al- 

kyl). -(CH2)mSH, -S- (CH2)n~0-COCH3, where m is 1-4 n is 1-3, providing C1-C4 alkyl is only pres- 
ent when one of the above sulfur containing radicals is present; 

(ill) N(R3)2, which can be protected, where R3 is independently H or C1-C4 alkyl, where the mono- 
aryl ring can also be further substituted with C1-C4 alkyl; and 
15 (iv) heterocyclic selected from 2-, 3-. or 4- pyrldyl, 2-pyrrolyl, 2-furyl or thiophenyl; and 

IIA), where: 

A is -XR4, or -(CHRi)n-XR4; 
n Is 1-10; 

X is -O- or -S(0)p-. 
20 wherein p is zero. 1 or 2; and 

Ri can be the same or different when n is greater than 1 and Is -H; aryl, or 

-Ci_3alkyl unsubstituted or substituted with Ce-C^o aryl; 
R is -H. methyl or ethyl; 
R^is 

25 1) hydrogen or -C^_2o alkyl. unsubstituted or substituted with one or more of: 

a) -OH, 

b) halo. 

c) 'C^-e alkoxy, 

d) -Ci_6 alkenyl, 

^ e) -CONR5R5, wherein RS Is independently 

i) -H, 

li) -Ci^ alkyl unsubstituted or substituted with one or more of R^, aryl or heterocyclic, defined 
below, the aryl being unsubstituted or substituted with one or more of R^ or R^ 
ill) aryl unsubstituted or substituted with one or more of R^ or R^, or 
^ iv) heterocyclic, defined below, unsubstituted or substituted with one or more of R^ or R^ 

f) -COOR6 wherein R^ is 

i) -H. 

ii) -Ci^ alkyl unsubstituted or substituted with one or more of R^ or aryl, the aryl being unsub- 
^ stituted or substituted with one or more of R^ or R^, or 

ill) aryl, unsubstituted or substituted with one or more of R^ or R^ 

g) -5(0)p-RS, wherein p is defined above, 

h) -N(R5)2, 

i) aryl. unsubstituted or substituted with one or more of aryl, R^ or R^. 

^ j) heterocyclic, unsubstituted or substituted with one or more of R^ or R^, 

k) -C3.10 cycloalkyi, unsubstituted or substituted with one or more of R^ or R^, or 

1) - CONR8-CO-NHR8, wherein Rs is -H, -Ci^ alkyl. benzyl or cyclohexyl; or 

2) aryl, unsubstituted or substituted with one or more of aryl, R^ or R^, or 

3) heterocyde or -03.10 cycloalkyi, either of which is unsubstituted or substituted with one or more of 
50 R^ or R»; 

R7 is 

1) -OH. 

2) -Ci^ alkoxy, 

3) -ON, 

55 4) -OOOR« 

5) -Ci.aalcyl-COOR6 
8) -NO2. or 

7) -halo; and 

8) amino, mono C1-C4 alkylamino, di O1-C4 alkylamino; 
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R9 is 

1) -Ci_8 alkyi, unsubstituted or substituted with one or more of aryl or R^, 

2) -CO-A. -Ci^ alkyl-CO-A, -NHCO-A, or -S(0)p-A. wherein p Is defined above and A is 

a) -H, 

b) -Ci^ alkyi, unsubstituted or substituted with one or more of 

i) -R^ or 

ii) aryl, unsubstituted or substituted with one or more of R^ or 

c) aryl, unsubstituted or substituted with one or more of R^ 

3) -NHCO-heterocycllc, 

4) -N(Rio)2 or -CON(Ri®)2 wherein is independently -H, heterocyclic, or -A, 

5) -NHCO-(CH2)q-CO-Q. wherein q is 1-4. and Q Is -N(Rio)2 or-OR^^; 
(IIIA), where: 

A is 

. O 
(CHR^VX-C-R^; 

W can be the same or different when n is greater than 1 and is -H, aryl, or -Ci_3alkyl unsubstituted or 

substituted with aryl; 

R is -H, methyl or ethyl; 

n is zero through 10; 

X is -O- or -S-; and 

R*ls 

1) hydrogen or -Ci_2o alkyi, unsubstituted or substituted with one or more of: 

a) -OH, 

b) halo, 

c) -C^^ alkoxy, 

d) -Ci_6alkenyl, 

e) -CONR5R5, wherein R^ is independentiy 

i) -H. 

ii) '^"is alM unsubstituted or substituted with one or more of R^ aryi or heterocycle, the aryl 
being unsubstituted or substituted with one or more of R^ or R^, 

ill) aryl unsubstituted or substituted with one or more of R^ or R®, or 

iv) heterocyclic, unsubstituted or substituted with one or more of R^ or R^, 

f) -COOR®, wherein R« is 

i) -H, 

ii) -Ci^ alkyi unsubstituted or substituted with one or more of R^ or aryl, the aryl being unsub- 
stituted or substituted with one or more of R^ or R^. or 

ill) aryl, unsubstituted or substituted with one or more of R^ or R^ 

g) -S(0)p-R^. wherein p is zero. 1 or 2; 

h) -N(R6)2, 

i) aryl, unsubstituted or substituted with one or more of aryl, R^ or R®, 

j) heterocycle, unsubstituted or substituted with one or more of R^ or R^ 

k) cycloalkyl. such as cydohexyl. norbornyl, or adamantyl, unsubstituted or substituted with 
one or more of R^ or R^, or 

1) -CONR8.CO-NHR8. wherein Rs is -H. -C^^ alkyl, benzyl or cydohexyl. 

2) aryl, unsubstituted or substituted with one or more of aryl, R^ or R^ 

3) heterocyde or -C3_io cydoalkyi, either of which is unsul>stituted or substituted with one or more of 
R7 or R9. 

4) -NR5R5. or 

5) -OR5; 
R7is 

1) -OH. 

2) -Ct_3 alkoxy, 

3) -CN. 
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4) -COOR6 

5) -C,^alkyl-COOR6 

6) -NO2, or 
5 7) halo; and 

8) amino, mono CrC4 alkylamino, di C1-C4 alkylamino; 
R» IS 

1) -Ci^ alkyi, unsubstituted or substituted with one or more of aryl or R^, 

2) -CO-A, -Ci^ alkyl-CO-A, -NHCO-A, or -S(0)p-A. wherein p is defined above and A is 

a) -H. 

b) -Ci^ alkyl, unsut)stituted or substituted with one or more of 

i)-R7or 

il) aryi, unsubstituted or substituted with one or more of R^, or 

c) aryt, unsubstituted or substituted with one or more of R^, 

3) -NHCO-heterocycle, 

4) -N(Rio)2 or -CON(Ri<*)2 wherein R^*^ is independently, heterocyde or -A, 

5) -NHCXD-(CH2)q-COQ. wherein q is 1-4, and Q is -N(Rio)2 or-ORi<>; 
with the provisos that when Z is beta-methyl, the following are excluded: 

when n Is 1-12, is *H at each occurrence, X is -0-, and R"^ is -Ci_6alkyl, R^ is not substituted with an 
^ unsubstituted phenyl ring; 

when n Is 1-12, R^ is -H at each occurrence, and X is -0-, R^ is not unsubstituted Cs.iocycloaikyt, unsub- 
stituted phenyl, amino, 'C^^alkyl substituted amino, or -Ci_8aikoxy; and 
when n is zero, R^ is not -CH3; and 
(IVA),whereAis: 



30 



(a) 



f 

N -W-R3 

Y 



35 



40 



-Rf /W-R* 
N 
I 



except when Z is beta methyl R2 equals H, the 5aH Is present, W equals C(0), and R^ cannot be C^-^2 
alkyi, 



50 



55 



f X 



wherein 
R2is: 

H, methyl or ethyl; 
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Is: 

H. 

mono C1-C4 alkylaminoaryl 
5 di Ct-C4 alkylaminoaryl, 

Ci_2oalkyl, 
Ce-Cu aryl. 

heteroaryl, as defined below, 

C6-C14 arylCi_2oalkyt, 
10 heteroarylCi.2oalkyl, 

Ci_2oalkylthioCi_2oalkyl. 

C^_2oalkylsulflnylCi.2oaikyl, 

Ci_2oalkylsulfonylCi.2oalkyl, 

C i_2oaI ky loxycarbonyl Ci_2oalkyl . 

carboxylCt_2oalkyl> 

Ci_2o alkylcarfoonylCi_2oalkyl, 

C3-2ocycloalkyl, 

C3.2ocycloalkylCi_2oalkyl, 
20 C6-C14 arylCi_2oalkyloxycarbonylCi-2oalkyl. 

heteroarylCi_2oalkyloxycarbonylCi_2oalkyl, 

haloCi_2oalkyl, 

hydroxylCi_2oalkyl, 

t h losulf atoCi .20^1 kyl , 

Ce-Cu arylCi_2oalkyloxyCi_2oalkyl, 

Ci_2oalkyloxyCi«2oalkyl. 

arylcarbonylarylCi_2oalkyl, 

dlarylCi_2oalkyl, 
3^ triarylCi_2oalkyl, 

C2-20 alkenyl, 

C2-20 alkenylCi_2oalkyl. 

heteroarylC2.2oalkenyl, 

arylC2_2oa'kenyl, 
35 C2-2oalkynylCi_2oalkyl, 

arytC2.2oalkynylCi_2oalkyl, or 

heteroarylC2.2oall(ynytCi_2oalkyl; 

is: 

H. 

^ Ci_2o afkyi, 

C6-Ci4aryl or 
heteroaryl; 

R 5 can be the same or different when X is greater than 1 and is: 
H, or 

Ci_20 alkyi; 

Wis: 



50 



55 



o 

- C or 
O 

o 



X Is an Integer from 1-25; 
(VA), where: 
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A is: 



w Rt^ N-C-X— Ra 



Y R^ 
II I 



(b) N 



r2 /C-X-R3 



except when Z is beta metiiyl, R2 equals H, Y equals O. X equals N and the 5aH is present. and 
25 can not be independently selected from H. Ci_8 alkyi, Ca^cycloalkyl, phenyl and R^ and R^ cannot be taken 

together with the adjacent N to form a 5-6 membered ring comprising up to one other heteroatom selected 
from O or N, or 



35 

wherein 
R2 is: 

H, or 

40 Ci_2o alkyi; 

R5 is: 

H. 

amino, 

mono C1-C4 alkylamino, 
45 di Ct-C4 alkylamino, 

mono C1-C4 alkytaminoaryl, 
di CrC4 alkylaminoaryl, 
C1-20 alkyl. 
Ce-Ci4 aryl. 
heteroaryl, 
Ce-Ci4 arylCo-2oalkyl; 
C»-2o cycloalkyi, 
C3.20 cycloalkytCi.a[»alkyl, 
heteroar ylC i_2oal kyl . 
C2-20 alkenylCi_2oalkyl. 
haloCi.2oalkyl, 
Ci-2gaIkyloxycarbonyl, 
Ci-2oalkyl. 



R6 

R5 R2 Y 

I I il 

(c) R^>^(CH),— N^C--X^R3 
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Ci_2oalkyloxyCi_2oalkyl, 
carboxyCi^2oaIkyl , 
C6-i4arylcarbonytarylCi_2oalky}, 

Ci-20 alkylcarbonylC^.2oalkyl* 
C6-Ci4arylCi_2oalkyioxycarbonylCi_2oalkyl, 
heteroarylCi^2oalkyloxycarbonylCi^2oalkyi, 
hydroxylCi_2oalkyl, 

halohydroxyICi.2oa^M» 

arylCi_2oalkyIoxyCi_2oalkyl. 

heteroarytCi.2oalkyloxyCi.^lkyl, 

diarylCi_2oalM> 

triarylCi_2oalkyl, 

C2-20 alkenyl, 

C2_2o alkenylCi_2oalkyl, 

C2-.20 alkynylCi.2oaikyl. 

arylC2.2oalkynylCi_2oalkyl* 

heteroarylC2_2oalkynylCv2oalkyl. 

C1-20 alkylthioCi_2oalkyl, 

C1.20 alkylsulfonylCi_2oalkyl, or 

C1.20 alkylsulfinyl Ci.2oalkyl; 

R^is: 

H, 

Ci_2o alkyi, 
heteroaryt, or 
C6-C14 aryl; 

can be the same or different when X is greater than 1 and is: 
H, 

C1-20 a'kyl. 
heteroaryl, or 
C6-Ci4aryl; 

R6 is present when X equals N and is independently 
H. 

or C1-C20 alkyl and can be taken together with R3 and the N to which they are attached to form a 
heteroaryl ring system; as defined below, and 
(VIA), where: 
Ais 
(a) 



' O 
I 

D is Ri or OR1, 
where R^ is: Ci-Cioalkyl, 
C3-Ci2cycloalkyl, 
Ce-Cioary!, or 

C7-Ciiaralkyl with the proviso that when D is R^ and Z is beta- methyl.the value of C1-C10 alkyI is ex- 
cluded; and 
(b) 

o 

-C-OC1-C12 
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alkyi, providing Z Is not mettiyl; 



(VIIA), where A is of the formula: 



5 



Alk 




10 



40 



45 



50 



wherein: 

Alk Is C1-C4 straight or branched chain alkyi or alkenyl; dashed lines e and f each can independently rep- 
resent a double bond when present, with the proviso that double bonds formed by e and f are not both 
present concurrently; and 
R2is 

(a) Ce-Cio aryl. or 5-6 membered heteroaryl radical which can contain 1-4 nitrogen atoms, one oxygen 
or sulfur atoms or combinations thereof with 1-2 nitrogen atoms; 

(b) COR1, where Ri Is Cq-Ciq aryl, substituted Ce-Cio aryl, and heteroaryl; 

(c) CONHR2. where R2 is substituted phenyl, heteroaryl, substituted heteroaryl, or C7 to C12 cycloafkyi; 

(d) CO2R3, where R3 is Ci-Cis linear or branched alkyI, Ce- C10 aryl, substituted Ce-Cio aryl, or C7-C12 
cycloalkyi; providing that in (b), (c) or (d), Alk Is only alkenyl; 

(VIIIA), where A is of the structure: 



where: 

R20 is H, methyl; 
n is 0-10 

R* is selected from: 

(a) -COR\ where R^ is phenyl or substituted phenyl; 

(b) -CONHR2. where R^ is substituted phenyl, heteroaryl, substituted heteroaryl; 

(c) -COOR3, where R^ is phenyl, substituted phenyl, heteroaryl, substituted heteroaryl; wherein said 
heteroaryl radical is a 5-6 membered ring which can contain 1-4 nitrogen atoms, one oxygen or sulfur 
atom, or combinations thereof with 1-2 nitrogen atoms, and wherein phenyl and heteroaryl can be sut)- 
stituted; wherein the above aryl or heteroaryl radicals can also be fused with a benzo or another het- 
eroraryl ring and can further be substituted with one or more substltutents; 

which process comprises the steps of 
(a) oxidizing a compound of the formula 



25 




30 





to produce the corresponding ketone of the fornrtula 
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I I 



AcO" 



(b) alkylating the product of (a) to produce the corresponding alkyi- hydroxy adduct of the formula 



IS 



20 



I I i 



HO' 



Alk 



(c) oxidizing the product of (b) to produce a diene of the formula 



25 



30 



i I I 



(d) reducing the product of (c) to produce a compound of the formula 



35 



40 




45 



(e) isomerizing the product of (d) to produce the 4-ene of the formula 



50 




55 



(f) cleaving the A ring in the product of (e) to produce a seco acid of the formula 
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5 




(g) closing the ring the product to produce a 4-alkyi<4-aza-androst-5- ene compound of the formula 



IS 



20 




H 



followed by selective reduction of the 5-double bond. 

25 



30 



35 



40 



45 



50 



55 
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